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OLEFIN POLYMERIZATION CATALYSTS DERIVED FROM GROUP- 
15 CATIONIC COMPOUNDS AND PROCESSES USING THEM 

This application claims the benefit of U.S. Provisional application 
60/169,768, filed December 9, 1999. 

Technical Field 

This invention relates to ionic catalyst systems, especially to 
polymerization processes using ionic catalyst systems; to precursors for ionic 
catalyst systems comprising Group- 15-containing cations and noncoordinating 
anions; and to methods of use of Group-15-element-containing cations. 
Background 

The term "noncoordinating anion" (NCA) is now accepted 
terminology in the field of olefin and vinyl monomer polymerization, both by 
coordination or insertion polymerization and carbocationic polymerization. See, 
for example, EP 0 277 004, U.S. patent 5,198,401, Baird, Michael C, et al., J. 
Am. Chem. Soc. 1994, 116, 6435-6436, U.S. patent 5,312,881, U.S. patent 
5,668,234, and WO 98/03558. The noncoordinating anions are described to 
function as electronic stabilizing counterions for essentially cationic metallocene 
complexes that are active for polymerization. The term noncoordinating anion as 
used here applies both to truly noncoordinating anions and anions that at most, 
coordinate so weakly that they are labile enough to allow for olefinic or acetylenic 
monomer insertion. These noncoordinating anions can be effectively introduced 
into a polymerization medium, separate from the organometallic catalyst 
compound or premixed with the catalyst prior to adding it to the polymerization 
medium, as Bronsted acid salts containing charge-balancing countercations. 

Both U.S. patent 5,198,401 and WO 97/35893 specifically address 
nitrogen-containing Bronsted acid cations that are capable of abstracting a leaving 
(labile) group on neutral, organometallic transition-metal catalyst precursor 
compounds by donating a proton to such labile groups, thus rendering the catalyst 
precursor compounds cationic and providing a compatible, counterbalancing 
noncoordinating anion. U.S. patent 5,198,401 describes catalyst activator 
compounds represented by the formula [(L'-H)^]d[(M')'"^QiQ2 . . .Q„f' where L' is 
a neutral base, H is a hydrogen atom and [(M')"'^QiQ2 . . .Q„] is a metal or 
metalloid atom connected to a variety of ligands, preferably where M is boron and 
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two or more of Q„ are aromatic radicals, such as phenyl, napthyl and anthracenyl, 
each preferably fluorinated. L' is illustrated with various trialkyl-substituted 
ammonium complexes and N,N-dialkylanilinium complexes. WO 97/35893 
describes cocatalyst activator compounds represented by the formula [L*-H]"^ 
[BQ'4] " where L* includes nitrogen-containing neutral Lewis bases, B is +3 
boron, and Q' is a fluorinated C1.20 hydrocarbyl group, preferably a fluorinated 
aryl group. The cocatalyst compounds are said to be rendered soluble in aliphatic 
solvents by incorporation of aliphatic groups, such as long chain alkyl or 
substituted-alkyl groups, into the Bronsted acid [L*-H]*. Bis(hydrogenated- 
tallow-alkyl)methylammonium and di(dicosyl)methyl-ammonium salts are 
exemplified. 

In view of the above there is a continuing need for cocatalyst 
activation compounds both to improve industrial economics and to provide 
alternative synthesis and preparation methods of these cocatalyst compounds. In 
particular, the catalyst activation reaction by the above nitrogen-containing 
cocatalyst compounds can result in neutral amine compounds, L, by loss of the 
hydronium atom, H^, in the activating protonation reaction. These L compounds 
are Lewis bases that may interact with the strong Lewis acid, organometallic 
catalyst cations, and may in some cases adversely interfere with overall 
polymerization kinetics. See in particular, EP 0 426 637, where the use of 
carbenium, oxonium, and sulphonium cations are taught for replacement of Lewis 
base amines with the suggestion that catalyst poisons and undesirable residual 
amines can thus be avoided. 
Brief Summary 

Embodiments of this invention address a process for preparing 
polyolefins from one or more olefmic monomers in which the olefins are 
combined with the reaction product of i) an organometallic catalyst compound 
and ii) a cocatalyst complex comprising a fluoroaryl-ligand-substituted secondary 
amine or phosphine and a Group- 13-based noncoordinating or weakly 
coordinating anion. The invention cocatalysts provide residual amine or 
phosphine compounds with reduced basicity relative to those of the prior art, as 
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well as noncoordinating or weakly coordinating anions for organometallic catalyst 
complexes that exhibit surprisingly high polymerization activities. 

The term noncoordinating anion as used here applies both to truly 
noncoordinating anions and coordinating anions that are less coordinating than 
olefinic or acetylenic monomers. These noncoordinating anions can be 
effectively added to a polymerization medium or premixed with an organometallic 
catalyst compound before adding it to the polymerization medium, as Bronsted 
acid salts containing the invention charge-balancing countercations. 
Detailed Description 

The invention provides a process for olefin polymerization in 

which Group- 13 cocatalyst complexes and transition metal organometallic 
catalyst precursor compounds can be combined to form active olefin 
polymerization catalysts. After activation or essentially concurrent with 
activation, the catalyst is exposed to suitable monomer that has accessible 
olefmic, vinylic or acetylenic unsaturation. 

Using the general formula [L-H]"" [A]', where [A]" is any anion 
suitable for olefin polymerization, the Lewis base compounds, L, of the invention 
are typically based on fluorinated amine compounds meeting the general formula 
R'iArF-ER2 where ArF is a fluoroaryl ligand, E is nitrogen or phosphorous, and 
each R is independently a C1-C20 linear or branched hydrocarbyl or 
hydrocarbylsilyl substituent. Additionally, the two R's may connect to form a 
substituted or unsubstituted, halogenated or non-halogenated, C2-C20 
cycloaliphatic, C2-Ciohyrodcarbyl or C2-C10 hydrocarbylsilyl. R' is a C1-C20 
hydrocarbyl or halogenated hydrocarbyl. Suitable fluoroaryl substituents on the 
nitrogen atom can be substituted or unsubstituted phenyl, or biphenyl. The 
substitutions can be on ring carbon atoms, or the ring carbon atom itself can be 
substituted, yielding a hetero-aromatic ring. Some embodiments use a 
perfluorinated aromatic ring. The R' substituent may be a linear or branched, 
fluorinated or unfluorinated alkyi or alkenyl substituent. Some embodiments are 
based on the following fluoroaryl-ligand-substituted amines, ArF-NR2, where the 
fluoroaryl ligand, ArF, may be a fluoro- or perfluoro-substituted aryi. R represents 
substituted or unsubstituted, alkyl or cyclcoalkyl groups as defined above, which 
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may be selected independently. Some embodiments employ the following cyclic 

secondary amines: N-pentafluorophenylpyrrolidine, N-para-nonafluoro- 

biphenylpyrolidine, N-tridecafluoroterphenylpyrolidine, N-pentafluoro- 

phenylpyrrcle, N-paranonafluorobiphenylpyrrole , N-tridecafluoroterphenyl- 

pyrrole, N-pentafluorophenylpiperidine, N-paranonafluorobiphenylpiperidine, N- 

tridecafluoroterphenylpiperidine, N-pentafluorophenylindoline, N-paranona- 

fluorobiphenylindoline, N-tridecafluoroterphenylindoline, N-pentafluoro- 

phenylindole, N-paranonafluorobiphenylindole, N-tridecafluoroterphenylindole, 

N-pentafluorophenyazetidine, N-paranonafluorobiphenylazetidine, N-trideca- 

fluoroterphenylazetidine, N-pentafluorophenyaziridine, N-paranonafluoro- 

biphenylaziridine, and N-tridecafluoroterphenylaziridine. 

Effective, invention Group-13 cocatalyst complexes are, in some 

embodiments, derived from an ionic salt comprising a 4-coordinate, Group-13 

anionic complex, represented as: 

[L-Hr[(M')QiQ2...Q„]-, 
where [L-H]^ is defined above, M is one or more Group-13 metal or metalloid, 

including boron or aluminum. Each Q is a ligand effective for providing 

electronic or steric effects rendering [(M')QiQ2 . . .Q„]" suitable as a 

noncoordinating or weakly coordinating anion (as that is understood in the art). If 

an anion is noncoordinating or weakly coordinating, it is referred to in this 

disclosure as substantially noncoordinating, which means that it coordinates so 

weakly that it is labile enough to allow for olefmic or acetylenic monomer 

insertion during a polymerization reaction. Alternatively, a sufficient number of 

Q can be chosen so that [(M')QiQ2 . . .Q«]" as a whole is effective as an NCA. 

Exemplary Q substituents have from 4 to 20 carbon atoms in their fused or 

unfused ring systems, especially from 6 to 20. Q may be substituted. These 

substitutions specifically include fluorinated aryl groups, perfluorinated aryl 

groups, and may include substituents other than fluorine substituents, such as 

fluorinated hydrocarbyl groups. Preferred fluorinated aryl groups include Cs-Cig 

aryl or alkylaryl groups such as phenyl, biphenyl, napthyl and alkylated 

derivatives thereof The disclosures of U.S. patents 5,198,401, 5,296,433, 

5,278,119, 5,447,895, 5,688,634, 5,895,771, WO 93/02099, WO 97/29845, WO 
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99/43717, WO 99/42467 and copending U.S. application serial number 
09/261,627, filed 3 March 1999, and its equivalent WO99/45052 are particularly 
instructive as to suitable Q substituents and are incorporated by reference for 
purposes of U.S. patent practice. 

The cocatalyst complex comprising a fluoroaryl-ligand-substituted 
secondary amine or phosphine and a Group-13-based noncoordinating or weakly 
coordinating anion can generally be prepared by reacting a fluoroaryl-ligand- 
substituted amine compound as defined above with a strong Bronsted acid to form 
a protonated, fluoroaryl-ligand-substituted ammonium cation counterbalanced 
with the anionic conjugate base of the acid. The resulting salt, [R'iArF-ER2- 
H]^[X]', is then reacted with a Group-1 or -2 salt comprismg a suitable NCA as 
described above, and the salt that now comprises the Bronsted acid's conjugate 
base and the Group-1 or -2 metal is removed. For example, lithium 
tetrakis(pentafluorophenyl)borate can be combined with a protonated, 
arylammonium chloride to yield a protonated arylammonium tetrakis(penta- 
fluorophenyl)borate compound and LiCl, as a byproduct. 

One Q group or hgand may also be connected to a functional- 
group-containing metal oxide, metalloid oxide, or polymeric support. See, for 
example, U.S. patents 5,427,991 and 5,939,347, each incorporated by reference 
for purposes of U.S. patent practice. Suitable metal or metalloid supports include 
all metal or metalloid oxides. Some embodiments use supports that have surface 
hydroxyl groups exhibiting a pKa equal to or less than that observed for 
amorphous silica, i.e., pKa less than or equal to about 11. Accordingly, any of the 
conventionally known silica support materials that retain hydroxyl groups after 
dehydration will function with the invention. Some embodiments employ 
supports such as metal-oxide, silica, silica-alumina, alumina, clay, talc, etc. Silica 
particles, gels and glass beads are most typical. 

Polymeric supports typically contain hydroxyl functional groups. 
Additionally, other functional groups may be employed including any of the 
primary alkyl amines, secondary alkyl amines, and others, where the groups are 
structurally incorporated in a polymeric chain and capable of protonating and 
replacing one of the Group-13 anion's ligands. See, for example, the functional- 
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group-containing polymers of U.S. Patent 5,288,677, the functionalized polymers 
of U.S. patents 5,427,991 and the description in U.S. application serial 
no.09/277,339, filed 26 March 1999, and its equivalent WO99/50311. See also 
W098/55518 where protonated ammonium salts are interspersed in polymeric 
beads for preparing supported olefin polymerization catalysts. All are 
incorporated by reference for purposes of U.S. patent practice. 

Other known methods for supporting catalyst systems that have a 
NCA cocatalyst will also be suitable for supporting this invention's catalyst 
complexes. Thus, the invention catalyst complexes may also be physically 
deposited on or affixed to appropriate support materials. See, for example, the 
teachings of WO 91/09882, WO 93/11172, WO 96/35726 and U.S. patents 
4,463,135, and 5,610,115. 

Transition metal olefin polymerization catalysts that are useful 
with this invention include those compounds useful in traditional Ziegler-Natta 
polymerization and metallocene compounds similarly known to be usefiil in 
polymerization, when the invention activators can activate the catalyst precursors. 
These typically include Group-3-11 transition metal compounds in which at least 
one metal ligand can be protonated by the activators. Typically, those ligands 
include hydride, alkyl and silyl, and their lower-alkyl-substituted (Cj-Cio) 
derivatives. Ligands capable of being abstracted and transition metal compounds 
comprising them include those described in the background art, see for example 
US patents 5,198,401 and WO 92/00333. Syntheses of these compounds are well 
known from the published literature. Additionally, where the metal ligands 
include halide, amido, or alkoxy moieties (for example, biscyclopentadienyl 
zirconium dichloride) that are unabstractable using invention cocatalysts, the 
ligands can be converted into abstractable ones through knovm alkylation 
reactions with compounds such as lithium or aluminum, hydrides or alkyls, 
alkylalumoxanes, or Grignard reagents, etc. See also EP-Al-0 570 982 for the 
reaction of organo aluminum compounds with dihalo-substituted metallocene 
compounds before adding activating anions. Ail documents are incorporated by 
reference for purposes of U.S. patent practice. 
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The patent literature contains additional descriptions for 
metallocene compounds that comprise, or can be alkylated to comprise, at least 
one ligand capable of being abstracted to form a catalytically active cation, e.g., 
EP-A-0 129 368, US patents 4,871,705, 4,937,299, 5,324,800 EP-A-0 418 044, 
EP-A-0 591 756, WO-A-92/00333, WO-A-94/01471 and WO 97/22635. Such 
metallocene compounds can be described for this invention as mono- or 
biscyclopentadienyl-substituted, Group-3, -4, -5, or -6 compounds in which the 
ligands may themselves be substituted with one or more groups and may be 
bridged to each other, or may be bridged to the transition metal through a 
heteroatom. The size and constituency of the ligands and bridging elements is not 
critical to preparing invention catalyst systems, but should be selected in the 
literature-described manner to enhance polymerization activity and yield the 
desired polymer characteristics. When bridged to each other, the 
cyclopentadienyl rings (including substituted cyclopentadienyl-based fused-ring 
systems, such as indenyl, fluorenyl, azulenyl, or their substituted analogs) will, 
preferably, be lower-alkyl-substituted (Ci-Ce) in the 2 position (with or without a 
similar 4-position substituent in the fused-ring systems) and may additionally 
comprise alkyl, cycloalkyl, aryl, alkylaryl, or arylalkyl substituents: the latter as 
linear, branched, or cyclic structures including multi-ring structures, for example, 
those of U.S. patents 5,278,264 and 5,304,614. Those substituents should have 
hydrocarbyl characteristics and will typically contain up to 30 carbon atoms, but 
may be heteroatom-containing with 1-5 non-hydrogen/carbon atoms, e.g., N, S, O, 
P, Ge, B and Si. All documents are incorporated by reference for purposes of 
U.S. patent practice. 

Metallocene compounds suitable for preparing linear polyethylene 
or ethylene-containing copolymers (where copolymer means formed from at least 
two different monomers) are essentially any of those known in the art, see again 
WO-A-92/00333 and U.S. patents 5,001,205, 5,198,401, 5,324,800, 5,304,614 
and 5,308,816, for specific listings. Selecting metallocene catalysts for making 
isotactic or syndiotactic polypropylene, and corresponding catalyst syntheses, are 
well-known in the art, both the patent and academic literature, see for example 
Journal of Organometallic Chemistry 369, 359-370 (1989). Typically, those 
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catalysts are stereorigid, asymmetric, chiral, or bridged-chiral metallocenes. See, 
for example, U.S. patent 4,892,851, U.S. patent 5,017,714, U.S. patent 5,296,434, 
U.S. patent 5,278,264, WO-A-(PCT/US 92/ 10066) WO-A-93/19103, EP-A2-0 577 
581, EP-Al-0 578 838, and academic literature "The Influence of Aromatic 
Substituents on the Polymerization Behavior of Bridged Zirconocene Catalysts", 
Spaleck, W., et al., Organometallics 1994, 13, 954-963, and "ansa-Zirconocene 
Polymerization Catalysts with Annelated Ring Ligands-Effects on Catalytic 
Activity and Polymer Chain Lengths", Brinzinger, H., et al., Organometallics 
1994, 13, 964-970, and documents referred to therein. Though many references 
listed above are directed to catalyst systems with alumoxane activators, the 
invention activators can activate analogous metallocenes provided that the halide-, 
amide-, or alkoxy-containing metal ligands (where occurring) are replaced with an 
abstractable ligand, for example, through alkylation reactions as described above, 
and another ligand is a group into which the ethylene group -C=C- may insert, for 
example, hydride, alkyl, or silyl. All documents are incorporated by reference for 
purposes of U.S. patent practice. 

In some embodiments, exemplary metallocene compounds have 

the formula: 

L^i MDE 

where, L'^ is a substituted cyclopentadienyl or heterocyclopentadienyl ligand 
connected to M; is a member of the class of ligands defined for La, or is 
heteroatom ligand connected to M; L"^ and L^ may be bridged together through a 
Group-14 linking group; ifi is an optional neutral, non-oxidizing ligand 
connected to M (i equals 0 to 3); M is a Group-4 or -5 metal; and D and E are, 
independently, labile monoanionic ligands, each connected to M, and optionally 
bridged to each other, L^, or L^. D-M or E-M can be broken by abstraction. 
Likewise, a monomer or polymerizable macromer can insert into D-M or E-M. 
Labile ligands may be present in reduced number or even absent. It is believed 
that the reduced-valence-state compounds will react to form a catalytically active 
cation that is in fact substantially functionally equivalent to one made from a 
structurally saturated compound. 
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Non-limiting representative metallocene compounds include 
mono-cyclopentadienyl compounds such as pentamethylcyclopentadienyltitanium 
isopropoxide, pentamethylcyclopentadienyltribenzyl titanium, dimethylsilyltetra- 
methylcyclopentadienyl-tert-butylamido titanium dichloride, pentamethyl- 
cyclopentadienyl titanium trimethyl, dimethylsilyltetramethylcyclopentadienyl- 
tert-butylamido zirconium dimethyl, dimethylsilyltetramethylcyclopentadienyl- 
dodecylamido hafnium dihydride, dimethylsilyltetramethylcyclopentadienyl- 
dodecylamido hafnium dimethyl; unbridged biscyclopentadienyl compounds such 
as bis(l,3-butyl,methylcyclopentadienyl) zirconium dimethyl, pentamethyl- 
cyclopentadienyl-cyclopentadienyl zirconium dimethyl, (tetramethyl- 
cyclopentadienyl)(n-propylcyclopetadienyl)zirconium dimethyl; bridged bis- 
cyclopentadienyl compounds such as dimethylsilylbis(tetrahydroindenyl) 
zirconium dichloride and silacyclobutyl(tetramethylcyclopentadienyl)(n-propyl- 
cyclopentadienyl) zirconium dimethyl; bridged bis-indenyl compounds such as di- 
methylsily-bisindenyl zirconium dichloride, dimethylsily-bisindenyl hafnium di- 
methyl, dimethylsilylbis(2-methylbenzindenyl) zirconium dichloride, dimethyl- 
silylbis(2-methylbenzindenyl) zirconium dimethyl; and fluorenyl ligand- 
containing compounds, e.g., diphenylmethyl(fluorenyl) (cyclopentadienyl) 
zirconium dimethyl; and the additional mono- and biscyclopentadienyl 
compounds such as those listed and described in U.S. patents 5,017,714, 
5,324,800 and EP-A-0 591 756. All documents are incorporated by reference for 
purposes of U.S. patent practice. 

Representative traditional Ziegler-Natta transition metal 
compounds include tetrabenzyl zirconium, tetra(bis(trimethylsilyl)methyl) 
zirconium, oxotris(trimethylsilylmethyl) vanadium, tetrabenzyl hafnium, 
tetrabenzyl titanium, bis(hexamethyl-disilazido) dimethyl titanium, 
tris(trimethylsilylmethyl) niobium dichloride, tris(trimethylsilylmethyi) tantalum 
dichloride. The important polymerization features for these compositions are the 
abstractable ligand and the ligand into which the ethylene (olefinic) group can 
insert. These features enable ligand abstraction from the metal compound and the 
concomitant invention catalyst formation. 
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Additional organometallic compounds suitable as olefin 
polymerization catalysts in accordance with the invention will be any of those 
Group-3-11 that can be converted by Ugand abstraction into a catalytically active 
cation and stabilized in that active electronic state by a noncoordinating or weakly 
5 coordinating anion that is displaceable by an olefmically unsaturated monomer 

such as ethylene. 

Exemplary compounds include those described in the patent 
literature. International patent publications WO 96/23010, WO 97/48735 and 
Gibson, et al., Chem. Comm ., pp. 849-850 (1998), disclose diimine-based ligands 

10 for Group-8-10 compounds shown to be suitable for activation and olefin 

polymerization. See also WO 97/48735. Polymerization catalyst systems from 
Group-5-10 metals in which the active metal center is highly oxidized and 
stabilized by low coordination number, polyanionic ligand systems are described 
in U.S. patent 5,502,124 and its divisional U.S. patent 5,504,049. See also the 

15 Group-5 organometallic catalysts of U.S. patent 5,851,945 and the tridentate- 

ligand-containing Group-4-9 organometallic catalysts of copending U.S. 
application serial number 09/302243, filed 29 April 1999, and its equivalent 
PCT/US99/09306. Group-11 catalyst precursor compounds, activable with 
ionizing cocatalysts, and useful for polymerization of olefins and vinyl-group- 

20 containing polar monomers are described and exemplified in WO 99/30822 and 

its priority document, including U.S. patent application Ser. no. 08/991,160, filed 
16 December 1997. Each of these documents is incorporated by reference for the 
purposes of U.S. patent practice. 

U.S. patent 5,318,935 describes bridged and unbridged, bisamido 

25 catalyst compounds of Group-4 metals capable of polymerizing a-olefins. 

Bridged bis(arylamido) Group-4 compounds for olefin polymerization are 
described by D. H. McConville, et al., in Organometallics 1995, 14, 5478-5480. 
Synthesis methods and compound characterization are presented. Further work 
described bridged bis(arylamido) Group-4 compounds that are active, 1-hexene 

30 catalysts. See D. H. McConville, et al., Macromolecules 1996, 29, 5241-5243; 

see also WO98/37109. Additional compounds suitable in accordance with the 
invention include those described in WO 96/40805. Cationic Group-3 or 
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Lanthanide metal complexes for olefin polymerization are disclosed in copending 
U.S. application Serial number 09/408050, filed 29 September 1999, and its 
equivalent PCT/US 99/226 90. The precursor metal compounds are stabilized by a 
monoanionic bidentate ligand and two monoanionic ligands and are activable with 
invention cocatalysts. Each of these documents is incorporated by reference for 
the purposes of U.S. patent practice. 

Additional description of suitable organometallic catalyst precursor 
compounds may be found in the literature, any of such will be suitable where 
comprising, or where capable of alkylation to comprise, ligands abstractable from 
organometallic compounds. See, for instance, V. C. Gibson, et ai, "The Search 
for New-Generation Olefin Polymerization Catalysts: Life Beyond Metallocenes", 
Angew. Chem. Int. Ed, 38, 428-447 (1999), incorporated by reference for the 
purposes of U.S. patent practice. 

When using invention catalysts, particularly when immobilized on 
a support, the total catalyst system may additionally comprise one or more 
scavenging compounds. The term "scavenging compounds" as used in this 
disclosure includes those compounds that effectively remove polar impurities 
from the reaction. All polymerization reactants can carry impurities into the 
reaction, particularly the solvent, monomer and catalyst feeds. These impurities 
degrade catalyst activity and stability. Their presence can decrease or eliminate 
catalytic activity, particularly with ionizing-anion-precursor-activated catalyst 
systems. These impurities, or poisons, include water, oxygen, metal impurities, 
etc. Typically, impurities are removed from the reactants before the reactants are 
added to the reaction vessel, but some scavenging compound will normally be 
used during polymerization. 

The scavenging compounds will be known organometallic 
compounds such as the Group-13 compounds of U.S. patents 5,153,157, 
5,241,025, 5,767,587 and WO- A-9 1/09882, WO-A-94/03506, WO-A-93/14132, 
and that of WO 95/07941. Exemplary compounds include triethyl aluminum, 
triethyl borane, triisobutyl aluminum, methylalumoxane, isobutyl alumoxane, and 
tri-n-octyl aluminum. Those scavenging compounds having bulky or C6-C20 
linear hydrocarbyl substituents connected to the metal or metalloid center interact 
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minimally with the active catalyst. Examples include triethylaluminum and bulky 
compounds such as triisobutylaluminum, triisoprenylaluminum, and long-chain 
linear-alkyl-substituted aluminum compounds, such as tri-n-hexylaluminum, tri-n- 
octylaluminum, or tri-n-dodecylaluminum. The scavenger that is used with 
invention catalysts is minimized to an activity-enhancing amount and avoided 
altogether if the feeds and polymerization medium are pure enough. 

Invention catalyst complexes are useful for polymerizing 
monomers known to be coordination polymerizable using metallocenes. Such 
conditions are well known and include solution, slurry, gas-phase, and high- 
pressure polymerization. If invention catalysts are supported, they will be 
particularly useful in the known operating modes employing fixed-bed, moving- 
bed, fluid-bed, slurry, or solution processes conducted in single, series, or parallel 
reactors. Additionally, pre-polymerization of supported invention catalysts can 
control polymer-particle morphology in usual slurry or gas phase reactions. 

Liquid phase (solution, slurry, suspension, bulk phase or 
combinations), in high-pressure liquid phase, in supercritical fluid phase, or gas- 
phase processes employ different invention catalyst system embodiments. Each 
of these processes can also function in singular, parallel, or series reactors. The 
liquid processes comprise contacting the described catalyst systems with olefin 
monomers in suitable diluents or solvents long enough to produce invention 
polymers. Both aliphatic and aromatic hydrocarbyl solvents can be used with the 
invention processes. Hexane, cyclopentane, cyclohexane, and their alkylated 
derivatives are particularly useful. Other exemplary solvents include linear or 
cyclic aliphatic hydrocarbons having from 4 to 20 carbon atoms, preferably from 
5 to 10 carbon atoms. Exemplary solvents also include 6-to-12-carbon-atom 
aromatic hydrocarbons. In bulk and slurry processes, the catalysts typically 
contact liquid monomer slurries. When that is the case, the catalyst system is 
usually supported. Gas-phase processes typically use a supported catalyst and are 
conducted in any manner known to be suitable for ethylene polymerization. 
Illustrative examples may be found in U.S. patents 4,543,399, 4,588,790, 
5,028,670, 5,382,638, 5352,749, 5,408,017, 5,436,304, 5,453,471, and 5,463,999, 
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5,161, Id's, and WO 95/07942. Each is incorporated by reference for purposes of 
U.S. patent practice. 

In some embodiments, the monomers used with the catalyst 
compositions described in this disclosure include 2-20-carbon-atom olefins. In 
other embodiment, olefin polymers prepared with invention catalysts contain at 
least 50 mol % of either ethylene or propylene. Thus, various ethylene or 
propylene polymers can be made. 



Representative reaction temperatures and pressure for different 
embodiments are shown in Table 1 . 

TABLE 1: Reaction Temperature and Reaction Pressure 



Embodiment 


Reaction Temperature in °C 


A 


<220 


B 


> 40 


C 


<250 


D 


> 60 


Embodiment 


Reaction Pressure in bar 


E 


<2500 


F 


> 0.1 


G 


<500 


H 


< 1600 


I 


> 1.0 


J 


> 0.001 







Linear polyethylene, including high- and ultra-high molecular 
weight polyethyienes, including both homo- and copolymers with other a-olefin 
monomers or a-olefinic or non-conjugated diolefins are produced by adding 
ethylene, and optionally one or more other monomers, to a reaction vessel under 
low pressure (typically < 50 bar), at a typical temperature of 40-250 °C with 
invention catalyst that has been slurried with a solvent, such as hexane or toluene. 
Other a-olefms such as C3-C20 olefins, diolefms, vinyl aromatics (such as styrene) 
or cyclic olefins ftinction as monomers with some of this invention's 
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embodiments. Polymerization heat is typically removed by cooling. Gas-phase 
polymerization can be conducted, for example, in continuous fluid-bed, gas-phase 
reactors operated at 2000-3000 kPa and 60-160 °C, using hydrogen as a reaction 
modifier (100-200 PPM), C4-C8 comonomer feedstream (0.5-1.2 mol%), and C2 
feedstream (25-35 mol%). See, U.S. patents 4,543,399, 4,588,790, 5,028,670 and 
5,405,922 and 5,462,999, which are incorporated by reference for purposes of 
U.S. patent practice. 

High-molecular-weight, low-crystallinity ethylene-a-olefin 
elastomers (including ethylene-cyclic olefin and ethylene-a-olefm-diolefin) can 
be prepared using invention catalysts under traditional solution polymerization 
processes or by introducing ethylene gas into a slurry using a-olefm or cyclic 
olefin or their mixtures with other compounds or monomers as diluents, which 
suspend invention catalysts. Typical ethylene pressures will be between 10 and 
1000 psig (69-6895 kPa), and the diluent temperature will typically be between 40 
and 160 °C. The process can be carried out in a stirred-tank reactor, or more than 
one reactor operated in series or parallel. See the general disclosure of U.S. patent 
5,001,205 for general process conditions. See also, international application WO 
96/33227 and WO 97/22639. All documents are incorporated by reference for 
description of polymerization processes, metallocene selection and useful 
scavenging compounds. 

Other olefinically unsaturated monomers besides those specifically 
described above may be polymerized using invention catalysts. For example, 
styrene, alkyl-substituted styrenes, isobutylene and other geminally disubstituted 
olefins, ethylidene norbomene, norbornadiene, dicyclopentadiene, and other 
olefinically unsaturated monomers, including other cyclic olefins, such as 
cyclopentene, norbomene, and alkyl-substituted norbomenes can all be 
polymerized with invention catalysts. See, for example, U.S. patents 5,635,573, 
and 5,763,556. Additionally, a-olefinic marchers of up to more than 1000 mer 
units may also be polymerized yielding branch-containing olefin polymers. 

Invention catalyst compositions can be used as described above for 
polymerization individually or can be mixed to prepare polymer blends with other 
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olefin polymerization catalysts. Catalyst blend and monomer selection allows 
blend preparation under conditions analogous to those using individual catalysts. 
Polymers having increased MWD for improved processing and other traditional 
benefits available from polymers made with mixed catalyst systems can thus be 
achieved. 

Polyethylene homo- or copolymer may advantageously have a 
density of from 0.87 to 0.95. A density of at least 0.88, preferably at least 0.90 
and especially at least 0.915 may be used. The density may be less than 0.94 and 
preferably less than 0.925. The MI may vary from 0.1 to 10 and especially 0.5 to 
8 to perform film formation in cast and blown film processes. The propylene 
homo- and copolymers may be made with metallocenes that permit the fomiation 
of isotactic, syndiotactic or atactic sequences and may have an MFR of from 0.1 
to 800 and a comonomer content of from 0 to 15 mol % with melting points of 
from 170 to 90 °C, where the polypropylene co-monomers may be selected from 
one or more of ethylene, C4-C12 a-olefins, and C5-C12 non-conjugated diolefins. 

The blended polymer formation can be achieved ex situ through 
mechanical blending or in situ with a mixed catalyst system. It is generally 
believed that in situ blending provides a more homogeneous product and allows 
the blend to be produced in one step. In in situ blending, more than one catalyst is 
combined in the same reactor to simultaneously produce different polymer 
products. This method requires additional catalyst synthesis. It also requires that 
the various catalyst components be matched for their activities, the polymer 
products they generate at specific conditions, and their response to changes in 
polymerization conditions. 

Compounds useful in the practice of this invention 
Exemplary Fluoroaryl-ligand-substituted Amines and Phosphines 

(1-fluorobiphenyl) (3-etliylheptyl) (elhyl)ainine; (1-fluorobiphenyl) (butyl) 
(fluoromethyl)aniine; (1-fluorobiphenyl) (difluorometliyl)aimne; (1-fluorobiphenyl) (methyl) 
(perfluoroethyl)amine; (l-fluorobiphenyl) (propyl) (hexyl)amine; (1-fluorobiphenyl) (methyl) 
(hexafluorononyl)amine; (1-fluorophenyl) (2-methylpentyl) (perfluoroelhyl)amine; (1-fluoro- 
phenyl) (hexyl) (perfluoromethyl)amine; (1-fluorophenyl) (nonyl) (perfluoroetliyl)amine; (1- 
fluorophenyl) (methyl) (fluoromethyl)aimne; (l-fluorophenyl) (fluoromethyl) (butyl)amuie; (1- 
fluorophenyl) (perfluoroethyl) (methyl)amine; (1-fluorophenyl) (methyl) (perfluorobutyl)amnie; 
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(l-fluorophenyl) (hexyl) (perfluorobiityl)amine; (1-fluorophenyl) (methyl) (propyl)amine; (2,3- 
difluorophenyl) (ethyl) (fluoromethyl)amine; (2,3-difluorophenyl) (perfluorobutyl) 
(fluorome1hyl)amine; (2,3-difluorophenyl) (perfluoromethyl) (methyl)amine; (2,3-difluorophenyl) 
(nonyl) (perfluoroethyl)amine; (2,3-difluorophenyl) (nonyl) (propyl)amine; (2,3-difluorophenyl) 
(ethyl) (perfluorobutyl)amine; (2,3-difluorophenyl) (nonyl) (propyl)amine; (2,3-difluorophenyl) 
(perfluoro ethyl) (2-methyl-5-propyl-heptyl)amine; (2,3-difluorophenyl) (2-methylpentyl) 
(perfluoroethyl)amine; (2,3-difluorophenyl) (methyl) (2-methylpentyl)anmie; (2,3-difluorophenyl) 
(propyl) (hexyl)anune; (2,4-difluorophenyl) (perfluoromethyl) (2-methyl-5-propyl-heptyl)amine; 
(2,4-difluorophenyl) (3-ethylheptyl) (perfluoroethyl)amine; (2,4-difluorophenyl) (perfluorcethyl) 
(fluoromethyl)aniine; (2,4-difluorophenyl) (nonyl) (perfluorobutyl)amine; (2,4-difluorophenyl) 
(hexyl) (fluoromethyl)aniine; (2,4-difluorophenyl) (ethyl) (butyl)aimne; (2,4-difluorophenyl) 
(perfluoro ethyl) (butyl)aimne; (2,4-dinuorophenyl) (dimethyl)amine; (2,4-difluorophenyl) (ethyl) 
(propyl)amine; (2,4-difluorophenyl) (2-methyl-5-propyl-heptyl) (ethyl)aniine; (2,4-difluorophenyl) 
(methyl) (ethyl)amme; (2,4-difluorophenyl) (3-ethylheptyl) (hexyl)amine: (2,4-difluorophenyl) 
(hexyl) (perfluoroethyl)anune; (2,5-difluorophenyl) (difluoromethyl)amine; (2,5-difluorophenyl) 
(perfluoro ethyl) (fluorobutyl)amine; (2,5-difluorophenyl) (propyl) (nonyl)amine; (2,5-difluoro- 
phenyl) (2-methylpentyl) (ethyl)amine; (2,5-difluorophenyl) bis(2,2,2-trifluoroethyl)amine; (2,5- 
difluorophenyl) (propyl) (2-methyl-5-propyl-heptyl)amine; (2,5-difluorophenyl) (butyl) (2-methyl- 

5- propyl-heptyl)amine; (2,5-difluorophenyl) (propyl) (fluoromethyl)ainine; (2,5-difluorophenyl) 
(perfluoroethyl) (ethyl)amiiie; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) (fluoromethyl) 
(fluorobutyl)amiiie; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) (fluoromethyl) 
(methyl)aniine; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) (hexyl) (methyl)amine; (2- 
methyl-6-perfluoromethyl-perfluorobiphenyl) (methyl) (perfluoro ethyl)amine; (2-methyl-6- 
perfluoromethyl-perfluorobiphenyl) (perfluoroethyl) (butyl)amine; (2-methyl-6-perfluoromethyl- 
perfluorobiphenyl) (butyl) (perfluoroethyl)amine; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) 
(3-e1hylheptyl) (perfluoro ethyl)amine; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) 
(perfluoromethyl) (hexyl)amine; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) (fluoromethyl) 
(nonyl)amitie; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) (methyl) (hexyl)amine; (2-methyl- 

6- perfluorometh}4-perfluorobiphenyl) (hexyl) (butyl)amine; (2-methyl-6-peifluoromethyl- 
perfluorobiphenyl) (difluorobutyl)amine; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) (butyl) 
(perfluorobutyl)amine; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) (dihexyl)amine; (2- 
methyl-6-perfluoromethyl-perfluorobiphenyl) (butyl) (propylamine; (2-methyl-6-perfluoro- 
methyl-perfluorobiphenyl) (fluoromethyl) (ethyl)amine; (2-perfluorome1hyl-6-perfluoroethyl- 
perfluorobiphenyl) (hexafluorononyl) (fluoromethyl)amine; (2-periluoromethyl-6-perfluoroethyl- 
perfluorobiphenyl) (difluorobutyl)amine; (2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl) 
(methyl) (ethyl)amine; (2-perfluoromethyl-6-perfluoroe1hyl-perfiuorobiphenyl) (3-ethylheptyl) 
(methyl)aniine: (2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl) (perfluoroethyl) 
(fluoromethyl)amine; (2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl) (dihexyl)amine; (2- 
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perfliioromethyl-6-perfluoroethyl-perfluorobiphenyl) (perfluorobulyl) (butyl)ainine; (2-perfluoro- 
methyl-6-perfluoroethyl-perfluorobiphenyl) (perfluorobutyl) (biityl)amine; (2-perfluoromethyl-6- 
perfluoroethyl-perfluorobiphenyl) (perfluorobutyl) (ethyl)atnine; (2-perfluoromethyl-6-perfluoro- 
etliyl-perfluorobiphenyl) (butyl) (niethyl)anune; (2-peri3uoromethyl-6-perfluoroethyl-periluorobi- 
phenyl) (dipropyl)amine; (3-me1hyl-perfluorophenyl) (hexyl) (perfluoroethyl)aiiiine; (3-methyl- 
perfluorophenyl) (hexafluorononyl) (fluoromethyl)amme; (3-me1hyl-perfluorophenyl) (ethyl) (2- 
meth.ylpentyl)ainme; (B-methyl-perfluorophenyl) (ethyl) (propyl)ainiiie; (3-methyl-perfluoro- 
phenyl) (fluoromethyl) (fluoroethyl)amine; (3-methyl-perfluorophenyl) (propyl) (fluoro- 
methyl)aniine; (3-methyl-perfluorophenyl) (hexyl) (perfluoroethyl)ainine; (3-methyl-perfluoro- 
phenyl) (butyl) (ethyl)amme; (3-methyl-perfluorophenyl) (propyl) (fluoromethyl)amine; (3- 
methyl-perfluorophenyl) (hexyl) (propyl)amine; (3-periiuoroethyl-trifluorophenyl) (propyl) 
(fluoromethyl)amine; (3-perfluoroethyl-trifluorophenyl) (hexyl) (perfluoroethyl)amine: (3- 
perfluoroethyl-trifluorophenyl) (perfluoro ethyl) (fluorometiiyl)ainine; (3-perfluoroethyl-trifluoro- 
phenyl) (perfluorobutyl) (hexyl)amine: (3-perfluoroetliyl-trifluorophenyl) (ethyl) (perfluoro- 
butyl)amine; (3-perfluoroethyl-trifluorophenyl) (dipTopyl)amme; (3-perfluoroethyl-trifluoro- 
phenyl) (methyl) (hexafluorononyl)amine; (3-perfluoroethyl-trifluorophenyl) (perfluoroethyl) 
(propyl)amme; (3-perfluoroethyl-triEluorophenyl) (fluoromethyl) (butyl)amine; (3-perfluoroethyl- 
trifluorophenyl) (perfluorobutyl) (2-methylpentyl)aimne; (3-perfluoroethyl-trifluorophenyl) 
(perfluoromethyl) (ethyl)amine; (3-perfluoroethyl-trifluoroplienyl) (perfluorobutyl) (propyl)amme; 
(3-perfluoroethyl-trifluorophenyl) (propyl) (butyl)ainme; (3-perfluoroethyl-trifluorophenyl) 
(hexafluorononyl) (hexyl)amine; (3-perfluoromethyl-trifluorophenyl) (hexafluorononyl) 
(butyl)amine; (3 -perfluoro methyl-trifluorophenyl) (fluoromethyl) (propyl)amine; (3-perfluoro- 
methyl-trifluorophenyl) (ethyl) (2-methylpentyl)amine; (3-perfluoromethyl-trifluorophenyl) 
(perfluorobutyl) (propyl)amine; (3-perfluoromethyl-trifluorophenyl) (ethyl) (fluoromethyl)amine; 
(3-perfluoromethyl-trifluorophenyl) (fluoromethyl) (methyl)amine; (3 -perfluoro methyl-trifluoro- 
phenyl) (propyl) (ethyl)amine; (3-perfluoromethyl-trifluorophenyl) (butyl) (perfluoroethyl)amine; 
(3-perfluoromethyl-tiifluorophenyl) (hexyl) (fluoromethyl)amine; (biphenyl) (nonyl) (perfluoro- 
ethyl)amine; (biphenyl) (2-methyl-5-propyl-heptyl) (perfluoroethyl)amme; (biphenyl) (propyl) 
(ethyl)amine; (biphenyl) (ethyl) (propyl)amine; (biphenyl) (ethyl) (fluoromethyl)amine; (biphenyl) 
(butyl) (ethyl)amine; (biphenyl) (ethyl) (butyl)amine; (biphenyl) (fluoromethyl) (meth54)amine; 
(biphenyl) (perfluoroethyl) (hexyl)amine; (biphenyl) (butyl) (ethyl)amine; (biphenyl) (methyl) 
(nonyl)amme; (biphenyl) (2-methylpentyl) (perfluorobutyl)amine; (biphenyl) (propyl) (fiuoro- 
methyl)amine; (biphenyl) (perfluoroethyl) (propyl)amine; (biphenyl) (perfluoromethyl) 
(ethyl)amine: (biphenyl) (perfluoromethyl) (propyl)amme; (biphenyl) (dimethyl)amine; (biphenyl) 
(methyl) (perfluorobutyl)amine; (biphenyl) (fluoromethyl) (3-ethylheptyl)amine; (biphenyl) 
(methyl) (ethyl)amine; (biphenyl) (2-methylpentyl) (perfluorobutyl)ami]ie; (biphenyl) (propyl) 
(methyl)amine; (biphenyl) (ethyl) (perfluoro ethyl)amine; (biphenyl) (2-methyl-5-propyl-hep1yl) 
(perfluorobutyl)amine; (biphenyl) (fluoromethyl) (2-methyl-5-propyl-heptyl)aimne; (biphenyl) 
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(dimethyl)amine; (biphenyl) (perfluoroethyl) (2-methyl-5-propyl-heptyl)amine; (biphenyl) 
(propyl) (perfluoroethyl)amine; (biphenyl) (perfluorobutyl) (3-ethylh^tyl)ainine; (biphenyl) 
(butyl) (3-ethylheptyl)amine; (biphenyl) (difluoromethyl)ainine; (biphenyl) (propyl) 
(methyl)amine; (biphenyl) (perfluoroethyl) (hexyl)aniine; (biphenyl) (propyl) (3- 
ethylheptyl)amine; (hexafluorobiphenyl) (butyl) (fluoromethyl)ainuie; (hexafluorobiphenyl) 
(perfluoroethyl) (nonyl)ainine; (hexafluorobiphenyl) (ethyl) (hexyl)amine; (hexafluorobiphenyl) 
(hexyl) (2-methyl-5^ropyl-heptyl)amine; (octafluorobiphenyl) (ethyl) (perfluorobutyl)aniine; 
(octafluoroMphenyl) (propyl) (perfluoromethyl)amine; (octafluorobiphenyl) (2-methylpentyl) 
(perfluoromethyl)amine; (octafluorobiphenyl) (butyl) (perfluoroethyl)aniiae; (octafluorobiphenyl) 
(dipropyl)amine; (octafluorobiphenyl) (2-niethyl-5-propyl-hq)tyl) (ethyl)amine; (octafluorobi- 
phenyl) (ethyl) (propyl)aniine; (octafluorobiphenyl) (hexafluorononyl) (2-niethyl-5-propyl- 
hept>'l)amine; (octafluorobiphenyl) (perfluoromethyl) (fluorobutyl)amine; (perfluorobiphenyl) 
(perfluoromethyl) (butyl)amine; (perfluorobiphenyl) (butyl) (hexafluorononyl)aniine; (perfluorobi- 
phenyl) (ethyl) (2-methylpentyl)amine; (perfluorobiphenyl) (ethyl) (hexyl)amine; (perfluorobi- 
phenyl) (ethyl) (perfluoromelhyl)amiae; (perfluorobiphenyl) (propyl) (perfluoroethyl)amine; 
(perfluorobiphenyl) (hexyl) (niethyl)amine; (perfluorobiphenyl) (2-methylpentyl) (perfluoro- 
methyl)amine; (perfluorobiphenyl) (methyl) (fluoromethyl)aniine; (perfluorobiphenyl) 
(dimethyl)amitie; (perfluorobiphenyl) (fluoromethyl)amine; (perfluorobiphenyl) (nonyl) 
(ethyl)amine; (perfluorobiphenyl) (nonyl) (fluoromethyl)amine; (perfluorobiphenyl) (perfluoro- 
butyl) (fluoroethyl)amine: (perfluorobiphenyl) (dibutyl)aniine: (perfluorobiphenyl) (perfluoro- 
ethyl) (propyl)amine; (perfluorobiphenyl) (ethyl) (butyl)amine; (perfluorobiphenyl) (fluoromethyl) 
(propyl)amine; (perfluorobiphenyl) (dielhyl)amine; (perfluorobiphenyl) (perfluoroethyl) 
(hexyl)amine; (perfluorobiphenyl) (nonyl) (perfluoromethyl)aniine; (perfluorobiphenyl) (hexyl) 
(butyl)amine; (perfluorobiphenyl) (nonyl) (fluoromethyl)amuie; (perfluorobiphenyl) (perfluoro- 
butyl) (methyl)amine; (perfluorobiphenyl) (3-ethylheptyl) (methyl)aniine; (perfluorobiphenyl) 
(nonyl) (propyl)amine; (perfluorobiphenyl) (hexyl) (propyl)amitie; (perfluorobiphenyl) (perfluoro- 
butyl) (fluoromethyl)amine; (perfluorobiphenyl) (propyl) (perfluoroethyl)amine; (perfluorobi- 
phenyl) (butyl) (perfluoTomethyl)amine; (perfluorobiphenyl) (dibutyl)amine; (perfluorobiphenyl) 
(ethyl) (propyl)amine; (perfluorobiphenyl) (butyl) (methyl) amine; (perfluorobiphenyl) (propyl) 
(hexyl)aniine; (perfluorobiphenyl) (fluoromethyl) (fluoromethyl)amine; (perfluorobiphenyl) 
(nonyl) (propyl)amme; (perfluorobiphenyl) (fluoromethyl) (methyl)amine; (perfluorobiphenyl) 
(fluoromethyl) (2-methylpentyl)amine; (perfluorobiphenyl) (butyl) (fluoromethyl)amuie; 
(perfluorobiphenyl) (perfluoromethyl) (propyl)amine; (perfluorobiphenyl) (3-ethylhq)tyl) 
(perfluorobutyl)amine; (perfluorobiphenyl) (perfluoromethyl) (fluoroethyl)amine; (perfluorobi- 
phenyl) (hexyl) (propyl)amine; (perfluorobiphenyl) (propyl) (butyl)amine; (perfluorobiphenyl) 
(butyl) (peifluoromethyl)amine; (perfluorobiphenyl) (perfluoroethyl) (fluoromethyl)aimne; 
(perfluorobiphenyl) (hexafluorononyl) (methyl)amine; (perfluorobiphenyl) (fluoromethyl) 
(ethyl)amine; (perfluorobiphenyl) (perfluoroethyl) (2-methyl-5-propyl-heptyl)amine; (perfluorobi- 
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phenyl) (peifliiorobutyl) (fluoroinethyl)amine; (perfluorobiphenyl) (perfluorobutyl) (fluoro- 
methyl)aimne; (perfluorobiphenyl) (perfluorobutyl) (fluoroniethyl)aimne; (perfluorobiphenyl) 
(hexyl) (butyl)amiae; (perfluorobiphenyl) (propyl) (butyl)amine; (perfluorobiphenyl) (hexafluoro- 
nonyl) (propyl)atnine; (perfluorobiphenyl) (perfluoroethyl) (methyl)aniine; (perfluorobiphenyl) 
(hexyl) (perfluoromethyl)amine; (perfluorobiphenyl) (ethyl) (perfluorobutyl)amine; (perfluorobi- 
phenyl) (methyl) (3-ethylhq)tyl)amine; (perfluorobiphenyl) (propyl) (ethyl)amine; (perfluorobi- 
phenyl) (nonyl) (methyl)aniine; (perfluorobiphenyl) (perfluoroethyl) (fluorobutyl)amine; 
(perfluorobiphenyl) (perfluoroethyl) (methyl)ainine; (perfluorobiphenyl) (difluoromethyl)amine; 
(perfluorobiphenyl) (fluoromethyl) (fluoromethyl)amine; (perfluorobiphenyl) (perfluoromethyl) 
(hexyl)aniine; (perfluorobiphenyl) (propyl) (perfluoromethyl)aimne; (perfluorobiphenyl) (fluoro- 
methyl)ainine; (perfluorobiphenyl) (dibutyl)aniine; (perfluorobiphenyl) (hexafluorononyl) (fluoro- 
butyl)armne; (perfluorobiphenyl) (perfluorobutyl) (hexyl)amine; (perfluorophenyl) (fluoromethyl) 
(hexyl)ainine; (perfluorophenyl) (ethyl) (hexyl)amine; (perfluorophenyl) (ethyl) (hexyl)aniine; 
(perfluorophenyl) (fluoromethyl) (methyl)amine; (perfluorophenyl) (butyl) (perfluoroethyl)amine; 
(perfluorophenyl) (ethyl) (perfluorobutyl)amine; (perfluorophenyl) (dipropyl)amine; (perfluoro- 
phenyl) (propyl) (ethyl)amine; (perfluorophenyl) (dimethyl)aniine; (perfluorophenyl) (perfluoro- 
mefliyl) (methyl)amine; (perfluorophenyl) (butyl) (hexafluorononyl)amine; (perfluorophenyl) (2- 
methyl-5-propyl-heptyl) (hexyl)amine; (perfluorophenyl) (butyl) (methyl)ainine; (perfluoro- 
phenyl) (butyl) (fluoromethyl)amine; (perfluorophenyl) (hexyl) (nonyl)ainine; (perfluorophenyl) 
(perfluorobutyl) (propyl)amine; (perfluorophenyl) (hexyl) (perfluoromethyl)amine; (perfluoro- 
phenyl) (fluoromethyl) (methyl)amine; (perfluorophenyl) (2-methylpentyl) (ethyl)amine; 
(perfluorophenyl) (propyl) (methyl)amine; (perfluorophenyl) (propyl) (2-methylpentyl)amine; 
(perfluorophenyl) (perfluoroethyl) (efhyl)amine; (perfluorophenyl) (perfluorobutjd) 
(propyl)amiiie; (perfluorophenyl) (methyl) (perfluoroethyl)amine; (perfluorophenyl) (methyl) 
(ethyl)amine; (perfluoropheu}'!) (methyl) (ethyl)amine; (perfluorophenyl) (perfluoroethyl) (fluoro- 
butyl)amine; (perfluorophenyl) (3-ethylheptyl) (butyl)amine; (perfluorophenyl) (perfluorobutyl) 
(fluoroethyl)amine; (perfluorophenyl) (propyl) (3-ethylheptyl)amine; (perfluorophenyl) 
(perfluoromethyl) (3-ethylheptyl)amine; (perfluorophenyl) (3-ethylheptyl) (hexyl)amine; 
(perfluorophenyl) (methyl) (2-methyl-5-propyl-heptyl)amine; (perfluorophenyl) (perfluoroethyl) 
(nonyl)amine; (perfluorophenyl) (propyl) (methyl)aniine; (perfluorophenyl) (perfluoroethyl) 
(hexyl)amine; (perfluorophenyl) (perfluorobutyl) (fluoromethyl)amine; (perfluorophenyl) 
(perfluorobutyl) (fluoromethyl)aniine; (perfluorophenyl) (propyl) (nonyl)amine; (perfluorophenyl) 
(perfluoromethyl) (fluoromethyl)amine; (perfluorophenyl) (hexyl) (perfluoroethyl)amine; 
(perfluorophenyl) (perfluoromethyl) (methyl)amine: (perfluorophenyl) (fluoromethyl) 
(fluoroethyl)amine; (perfluorophenyl) (methyl) (perfluoromethyl)amine: (perfluorophenyl) 
(propyl) (hexyl)amine; (perfluorophenyl) (methyl) (butyl)amine; (perfluorophenyl) (butyl) 
(methyl)aniine; (perfluorophenyl) (perfluoromethyl) (hexyl)amine: (perfluorophenyl) (butyl) 
(methyl)aniine; (perfluorophenyl) (2-methyl-5-propyl-heptyl) (perfluoromethyl)amine; (perfluoro- 
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phenyl) (2-methyl-5-propyl-heptyl) (methyl)ainine; (perfluorophenyl) (fluoromethyl) (fluoro- 
biityl)amine; (perfluorophenyl) (butyl) (3-e1hylheptyl)amine; (perfluorophenyl) (nonyl) (perfluoro- 
inethyl)aimne; (perfluorophenyl) (perfluorobutyl) (hexyl)amine; (perfluorophenyl) 
(dimethyl)aniine; (perfluorophenyl) (fluoromethyl) (fluoroethyl)arnine; (perfluorophenyl) (methyl) 
(perfluoromethyl)amine; (perfluorophenyl) (perfluoromethyl) (hexyl)amine; (perfluorophenyl) 
(ethyl) (fluoromethyl)amine; (perfluorophenyl) (propyl) (3-ethylheptyl)aniine; (perfluorophenyl) 
(ethyl) (fluoromethyl)amine; (perfluorophenyl) (difluoromethyl)amme; (perfluorophenyl) 
(perfluorobutyl) (hexyl)amine; (perfluorophenyl) (fluoromethyl) (fluoromethyl)amine; (perfluoro- 
phenyl) (perfluoromethyl) (fluorobutyl)amine; (perfluorophenyl) (fluoromethyl) (methyl)amine; 
(perfluorophenyl) (hexyl) (peri!luoroethyl)amme; (perfluorophenyl) (propyl) (perfluoro- 
butyl)aimne; (perfluorophenyl) (fluoromethyl) (fluoroethyl)atnme; (perfluorophenyl) (methyl) 
(butyl)amine; (perfluorophenyl) (hexyl) (perfluorobutyl)amine; (perfluorophenyl) (hexyl) (fluoro- 
methyl)amine; (perfluorophenyl) (methyl) (hexyl)amine; (perfluorophenyl) (difluoro- 
methyl)amine; (phenyl) (fluoromethyl) (perfluorobutyl)amme; (phenyl) (3-ethylheptyl) 
(nonyl)amme; (phenyl) (perfluorobutyl) (metfayl)amine; (phenyl) (dipropyl)amine; (phenyl) 
(propyl) (hexyl)amine; (phenyl) (perfluoromethyl) (nonyl)amme; (phenyl) (ethyl) (2- 
methylpentyl)amine; (phenyl) (fluoromethyl) (hexyl)amine; (phenyl) (butyl) (perfluoro- 
butyl)amine; (phenyl) (dipropyl)amine; (phenyl) (fluoromethyl) (methyl)ainine; (phenyl) (fluoro- 
methyl) (methyl)amine; (phenyl) (perfluorobutyl) (propyl)amme; (phenyl) (methyl) (2- 
methylpenlyl)amme; (phenyl) (butyl) (hexyl)amine; (phenyl) (hexyl) (fluoromethyl)amine; 
(phenyl) (perfluorobut^'l) (ethyl)amine; (phenyl) (perfluoromethyl) (propyl)aTnine; (phenyl) 
(fluoromethyl) (perfluoroethyl)amine; (phenyl) (ethyl) (butyl)amine; (phenyl) (perfluoroethyl) 
(hexyl)anime: (phenyl) (2-methylpentyl) (methyl)amine; (phenyl) (propyl) (perfluorobutyl)amine; 
(phenyl) (ethyl) (methyl)amine; (phenyl) (perfluorobutyl) (methyl)amine; (phenyl) (fluoromethyl) 
(2-methyl-5-propyl-heptyl)amine; (phenyl) (butyl) (perfluoroethyl)amine; (phenyl) (perfluoro- 
ethyl) (hexyl)amine; (phenyl) (fluoromethyl) (periluorobutyl)amine; (phenyl) (fluoromethyl) (2- 
methyl-5-propyl-heptyl)amine: (phenyl) (perfluorobutyl) (ethyl)amine; (phenyl) (ethyl) (perfluoro- 
ethyl)amine; (phenyl) (ethyl) (methyl)amine; (tetrafluorophenyl) (dipropyl)amine; (tetrafluoro- 
phenyl) (butyl) (methyl)amine; (tetrafluorophenyl) (propyl) (fluoromethyl)amme; (tetrafluoro- 
phenyl) (fluoromethyl) (ethyl)amine; (tetrafluorophenyl) (butyl) (perfluoroethyl)amine; 
(tetrafluorophenyl) (ethyl) (propyl)amme; (tetrafluorophenyl) (ethyl) (fluoromethyl)amine; (1- 
fluorobiphenyl) (ethyl) (perfluorobutyl)phosphme; (l-fluorobiphenyl) (di3-ethylheptyl)phosphine; 
(1-fluorobiphenyl) (perfluoroethyl) (propyl)phosphine; (l-fluorobiphenyl) (dibutyl)phosphine; (1- 
fluorobiphenyl) (ethyl) (hexyl)phosphine; (l-fluorobiphenyl) (methyl) (perfluoro- 
methyl)phosphine; (l-fluorobiphenyl) (3-ethylheptyl) (hexyl)phosphine; (l-fluorobiphenyl) 
(fluoromethyl) (butyl)phosphine; (l-fluorobiphenyl) (3-ethylheptyl) (butyl)phosphine: (1-fluoro- 
phenyl) (propyl) (perfluoroethyl)phosphine; (1-fluorophenyl) (propyl) (but}4)phosphine; (1-fluoro- 
phenyl) (perfluoroethyl) (methyl)phosphine; (1-fluorophenyl) (hexyl) (2-methyl-5-propyl- 
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hep1yl)phosphme; (2,3-difluorophenyl) (propyl) (ethyl)phosphine; (2,3-difluorophenyl) (methyl) 
(peafluoroethyl)phosphme; (2,3-difluorophenyl) (butyl) (propyl)phosphme; (2,3-difIuorophenyl) 
(difluoromethyl)phosphme; (2,3-difluorophenyl) (perfhiorobutyl) (ethyl)phosphme; (2,4-difluoro- 
phenyl) (butyl) (hexyl)phosphine; (2,4-difluorophenyl) (hexyl) (perfluorome1hyl)phosphinLe; (2,4- 
difluorophenyl) (propyl) (butyl)phosphme; (2,4-difluorophenyl) (hexyl) (propyl)phosphine: (2,4- 
difluorophenyl) (2-me1hyl-5-propyl-heptyl) (e1hyl)phosphine; (2,4-difluorophenyl) 
(dimethyl)phosphme; (2,5-difluorophenyl) (2-methylpentyl) (ethyl)phosphine; (2,5-difluoro- 
phenyl) (butyl) (fluoromethyl)phosphitie; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) 
(propyl) (methyl)phosphine; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) (2-methyl-5-propyl- 
heptyl) (hexyl)phosphine; (2-methyl-6-perfluoromethyl-perfluorobiphenyl) (2-methylpentyl) 
(methyl)phosphine; (2-perfluoromethyl-6-perfluoroe1hyl-perfluorobiphenyl) (propyl) (fluoro- 
methyl)phosphine; (2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl) (butyl) 
(ethyl)phosphine; (2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl) (perfluoroethyl) 
(fluoromethyl)pho sphine; (2 -perfluoromethyl-6 -perfluoroethyl-p erfluorobiphenyl) (propyl) 
(methyl)phosphine; (2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl) (hexyl) (2- 
methylpentyl)phosphine; (3-methyl-perfluorophenyl) (2-methyl-5-propyl-heptyl) (fluoro- 
methyl)phosphine: (3-methyl-perfluorophenyl) (methyl) (propyl)phosphine; (3-methyl-perfluoro- 
phenyl) (methyl) (fluoromethyl)phosphuie; (3-methyl-perfluorophenyl) (fluoromethyl) 
(butyl)phosphine; (3-methyl-perfluorophenyl) (3-ethylheptyl) (hexafluorononyl)phosphine; (3- 
methyl-perfluorophenyl) (perfluoroethyl) (fluoromethyl)phosphine; (3-perfiuoroethyl-trifluoro- 
phenyl) (hexyl) (ethyl)pho sphine; (3-perfluoroethyl-trifluorophenyl) (perfluoroethyl) 
(propyl)phosphine; (3-perfluoroethyl-trifluorophenyl) bis(2,2,2-trifluoroethyl)phosphine; (3- 
perfluoroethyl-trifluorophenyl) (methyl) (hexyl)phosphine; (3-perfluoroethyl-trifluorophenyl) 
(diethyl)phosphine; (3-perfluoroethyl-trifluorophenyl) (hexafluorononyl) (fluoroethyl)phosphine; 
(3-perfluoroethyl-trifluorophenyl) (hexafluorononyl) (butyl)pho sphine; (3-perfluoromethyl- 
trifluorophenyl) (ethyl) (fluoromethyl)phosphine; (3-perfluoromethyl-trifluorophenyl) (perfluoro- 
ethyl) (hexafluorononyl)pho sphine; (3-perfluorometh5'l-trifluorophenyl) (hexyl) (ethyl)phosphine; 
(3-perfluoromethyl-trLfluorophenyl) (hexyl) (hexafluorononyl)pho sphine; (3-perfluoromethyl- 
trifluorophenyl) (perfluoroethyl) (butyl)phosphine; (3-perfluoromethyl-trifluorophenyl) (perfluoro- 
butyl) (fluoromethyl)phosphine; (3-perfluoromethyl-trifluorophenyl) (fluoromethyl) 
(but3'l)phosphine; (biphenyl) (perfluorobutyl) (fluoroethyl)phosphine; (biphenyl) (hexafluoro- 
nonyl) (butyl)phosphine; (biphenyl) (methyl) (fluoromethyl)phosphine; (biphenyl) (perfluoroethyl) 
(perfluoromethyl)phosphine; (biphenyl) (butyl) (fluoromethyl)phosphine; (biphenyl) (hexafluoro- 
nonyl) (hexyl)phosphine: (biphenyl) (methyl) (hexafluorononyl)phosphine; (biphenyl) (perfluoro- 
butyl) (fluoromethyl)phosphine; (hexafluorobiphenyl) (propyl) (ethyl)phosphine; (hexafluorobi- 
phenyl) (methyl) (propyl)phosphine; (hexafluorobiphenyl) (fluoromethyl) (fluoroethyl)phosphine; 
(perfluorobiphenyl) (butyl) (propyl)phosphine; (perfluorobiphenyl) (difluorobutyl)phosphine; 
(perfluorobiphenyl) (ethyl) (nonyl)phosphine; (perfluorobiphenyl) (fluoromethyl) 
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(butyl)phosphine; (perfluorobiphenyl) (butyl) {perfluoroinethyl)phosphine; (perfluorobiphenyl) 
(fluoromethyl) (fluoromethyl)phosphine; (perfluorobiphenyl) (propyl) (perfluoro- 
methyOphosphine; (perfluorobiphenyl) (methyl) (fluoromethyl)phosphine; (perfluorobiphenyl) 
(propyl) (peifluoroetliyl)phosphine; (perfluorobiphenyl) (propyl) (perfluorobutyl)phosphine; 
(perfluorobiphenyl) (perfluorobutyl) (fluoromethyl)phosphine; (perfluorobiphenyl) (methyl) 
(fluoromethyl)phosphitie; (perfluorobiphenyl) (bulyl) (perfluorobutyl)phosphnie; (perfluorobi- 
phenyl) (difluoromethyl)phosphme; (perfluorobiphenyl) (ethyl) (butyI)phosphine; (perfluorobi- 
phenyl) (hexyl) (perfluoroethyl)phosphitie; (perfluorobiphenyl) (perfluoromethyl) 
(propyl)phosphine; (perfluorobiphenyl) (perfluoromethyl) (2-methylpen1yl)phosphine; (perfluoro- 
biphenyl) (nonyl) (ethyl)phosphine; (perfluorobiphenyl) bis(2,2,2-trifluoroethyl)phosphine; 
(perfluorobiphenyl) (methyl) (ethyl)phosphine; (perfluorobiphenyl) (butyl) (ethyl)phosphine; 
(perfluorobiphenyl) (2-methyl-5-propyl-heptyl) (methyl)phosphine; (perfluorobiphenyl) (fluoro- 
methyl) (propyl)phosphine; (perfluorobiphenyl) (2-methylpentyl) (methyl)phosphine: (perfluoro- 
biphenyl) (fluoromethyl) (hexyl)phosphine; (perfluorobiphenyl) (ethyl) (hexyl)phosphine; 
(perfluorobiphenyl) (dimethyl)phosphine; (perfluorophenyl) (butyl) (methyl)phosphine; 
(perfluorophenyl) (ethyl) (perfluorobutyl)phosphine; (perfluorophenyl) (2-methyl-5-propyl-hq)tyl) 
(ethyl)phosphnie; (perfluorophenyl) (perfluoromethyl) (hexyl)phosphine; (perfluorophenyl) 
(hexyl) (propyl)phosphine; (perfluorophenyl) (propyl) (fluorometh.yl)phosphine; (perfluorophenyl) 
(ethyl) (but54)phosphine; (perfluorophenyl) (perfluoroethyl) (hexyl)phosphine; (perfluorophenyl) 
(hexyl) (hexafluorononyl)phosphine; (perfluorophenyl) (fluoromethyl)phosphine; (perfluoro- 
phenyl) (perfluorobutyl) (ethyl)phospliine; (perfluorophenyl) (methyl) (propyl)phosphine: 
(perfluorophenyl) (perfluoroethyl) (butyl)phosphine; (perfluorophenyl) (fluoromethyl) 
(methyl)phosphine; (perfluorophenyl) (perfluoromethyl) (propyl)phosphiae; (perfluorophenyl) 
(butyl) (hexafluorononyl)phosphine; (perfluorophenyl) (butyl) (2-methyl-5-propyl- 
heptyl)phosphine; (perfluorophenyl) (butyl) (perfluoroethyl)phosphine; (perfluorophenyl) (propyl) 
(3-e1hyUiep1yl)phosphine; (perfluorophenyl) (dimetliyl)phosphine; (perfluorophenyl) (ethyl) 
(perfluoroethyl)phosphine; (perfluorophenyl) (methyl) (butyl)phosphine; (perfluorophenyl) (butyl) 
(propyl)phosphine: (perfluorophenyl) (hexyl) (perfluoroethyl)phosphine; (perfluorophenyl) 
(fluoromethyl) (etliyl)phosphine; (perfluorophenyl) (methyl) (3-ethylheptyl)phosphine; (perfluoro- 
phenyl) (propyl) (ethyl)phosphine; (perfluorophenyl) (propyl) (hexafluorononyl)phosphine; 
(perfluorophenyl) (3-ethyIheptyl) (propyl)phosphine; (perfluorophenyl) (hexyl) 
(methyl)phosphine; (perfluorophenyl) (propyl) (nonyl)phosphine; (perfluorophenyl) (perfluoro- 
butyl) (3-ethyUieptyl)phosphine; (perfluorophenyl) (butyl) (perfluoroethyl)phosphine; (perfluoro- 
phenyl) (perfluorobutyl) (fluoromethyl)phosphine; (perfluorophenyl) (fluoromethyl) 
(ethyl)pho£phine; (perfluorophenyl) (fluoromethyl) (methyl)phosphme; (perfluorophenyl) 
(dinonyl)phosphine; (perfluorophenyl) (butyl) (propyl)phosphine; (perfluorophenyl) (perfluoro- 
ethyl) (fluoromethyl)phosphme; (perfluorophenyl) (perfluoroethyl) (hexyl)phosphine; (perfluoro- 
phenyl) (perfluorobutyl) (propyl)phosphine; (perfluorophenyl) (hexyl) (ethyl)phosphine; (phenyl) 
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(perfluoromethyl) (perfluoroethyl)phosphine; (phenyl) (butyl) (fluoromethyl)phosphiae; (phenyl) 
(propyl) (perfluoroethyl)phosphjiie; (phenyl) (fluorome1hyl)phosphine: (phenyl) (fluoromethyl) 
(perfhiorobutyl)phosphine; (phenyl) (ethyl) (perfluoromethyl)phosphine; (phenyl) (butyl) 
(hexyl)phosphine; (phenyl) (perfluoromethyl) (perfiuoroethyl)phosphme; (phenyl) (propyl) (2- 
niethyl-5-propyl-heptyl)phosphine; (phenyl) (hexyl) (fluoroniethyl)phosphine; (phenyl) (ethyl) 
(perfluorobutyl)phosphine; (phenyl) (2-methyl-5-propyl-heptyl) (hexyl)phosphine; (phenyl) 
(perfluoromethyl) (fluoromethyl)phosphine; (phenyl) (3-ethylheptyl) (hexyl)phosphme; (phenyl) 
(2-methyl-5-propyl-heptyl) (fluoromethyl)phosphine; (phenyl) (ethyl) (perfluorobutyl)phosphine; 
(phenyl) (butyl) (methyl)phosphine; (tetrafluorophenyl) (hexyl) (propyl)phosphine; (tetrafluoro- 
phenyl) (butyl) (perfluoroethyl)phosphine; (tetrafluorophenyl) (hexafluorononyl) 
(propyl)phosphine; (tetrafluorophenyl) (butyl) (hexyl)phosphme; (tetrafluorophenyl) (butyl) 
(methyl)phosphme; (tetrafluorophenyl) (hexyl) (methyl)phosphine; (tetrafluorophenyl) (hexyl) 
(fluoromethyl)phosphine 

Exemplary Fluoroaryl-ligand-substituted Cyclic Amines and Phosphines 

N-(l-fluorobiphenyl)indole; N-(l-fluorophenyl)indole; N-(2,3-difluoro- 
phenyl)indole; N-(2,4-difluorophenyl)indole; N-(2,5-difluorophenyl)indole; N-(2-methyl-6- 
perfIuoromethyl-perfluorobiphenyl)indole; N-(2-perfluoromethyl-6-perfluoroethyl-perfluorobi- 
phenyl)indole; N-(3-methyl-perfluorophenyl)indole; N-(3-perfluoroethyl-trifluorophenyl)indole: 
N-(3-perfluoromethyl-trifluorophenyl)mdole;N-(biphenyl)iadole;N-(hexafluorobiphenyl)mdole; 
N-(octafluorobiphenyl)mdole; N-(perfluorobiphenyl)mdole; N-(perfluorophenyl)indole; N-(- 
phenyl)indole; N-(tetrafluorophenyl)indole; N-(l-fluorobiphenyl)indoline; N-(l-fluoro- 
phenyl)indo]ine; N-(2,3-difluorophenyl)indolme: N-(2,4-difluorophenyl)indoline; N-(2,5-difluoro- 
phenyl)indoline;N-(2-methyl-6-perfluoromethyl-perfluorobiphenyl)indoline; N-(2-perfluoro- 
methyl-6-perfluoroethyl-perfluorobiphenyl)indoline;N-(3-methyl-perfluorophenyl)mdoline;N-(3- 
perfluoroethyl-trifluorophenyl)indoUne;N-(3-perfluoromethyl-trifluorophenyl)indoline;N-(bi- 
phenyl)indoline; N-(hexafluorobiphenyl)indolme; N-(octafluorobiphenyl)indoline; N-(perfluorobi- 
phenyl)indo]ine; N-(perfluorophenyl)indoline; N-(phenyl)indoline; N-(tetrafluorophenyl)indoline; 
N-(l-fluorobiphenyl)isoindoline; N-(l-fluorophenyl)isoindoline; N-(2,3-difluoro- 
phenyl)isoindoline; N-(2,4-difluorophenyl)isomdolme; N-(2,5-difluorophenyl)isoindolme; N-(2- 
methyl-6-perfluoromethyl-perfluorobiphenyl)isoindoline; N-(2-perfluoromethyl-6-perfluoroethyl- 
perfluorobiphenyl)isoindoline;N-(3-methyl-perfluorophenyl)isomdoline: N-(3-perfluoroethyl- 
trifluorophenyl)isoindoline; N-(3 -perfluoromethyl-trifluorophenyl)isoindoline; N-(bi- 
phenyl)isoindoline; N-(hexafluorobiphenyl)isomdolLne; N-(octafluorobiphenyl)isomdoline; N- 
(perfluorobiphenyl)isomdoline; N-(perfluorophenyl)isoindoline; N-(phenyl)isomdoline; N- 
(tetrafluorophenyl)isoindoline; N-( 1 -fluorDbiphenyl)phosphapyrrolidine; N-( 1 -fluoro - 
phenyl)phosphapyrrolidme; N-(2,3 -difluorophenyl)phosphapyrrohdine; N-(2,4-difluoro- 
phenyl)phosphapyrroUdme; N-(2,5-difluorophenyl)phosphapyrrolidme; N-(2-methyl-6-perfluoro- 
methyl-perfluorobiphenyl)phosph^yirolidine; N-(2-perfluoromethyl-6-perfluoroethyl-perfluoro- 
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biphenyl)phosphapyiTolidine; N-(3 -methyl-perfluorophenyl)phosphapyiroMine; N-(3 -perfluoro- 
ethyl-1rifluoropheiiyl)phosphapyrrolidine; N-(3-perfluorome1hyl-trifluoro- 
phenyl)phosphapyrroHdme; N-(biphenyl)phosphapyrrolidine; N-{hexafluorobi- 
phenyl)phosphapyrroMme; N-(octafliiorobiphenyl)phosphapyirolidine; N-(perfluorobi- 
pheiiyl)phosphapyrrolidine; N-(perfluorophenyl)phosph^yirolidine; N-(- 
phenyl)phosphapyrrolidme; N-(tetrafluorophenyl)phosphapyrro]idine; N-( 1 -fluorobi- 
phenyl)phosphindole; N-(l-fliiorophenyl)phosphindole; N-(2,3-difluorophenyl)phosphindole; N- 
(2,4-dffluorophenyl)phosplmidole;N-(2,5-difluorophenyl)phosphindole; N-(2-methyl-6-perfluoro- 
methyl-perfluorobiphenyl)phosphindole; N-(2-perfluoromethyl-6-perfluoroe1hyl-perfluorobi- 
phenyl)phosphindole;N-(3-me1hyl-perfluorophenyl)phosphmdole; N-(3-perfluoroethyl-trifluoro- 
phenyl)phosphindole; N-(3-perfluoromethyl-trifluorophenyl)phosphindole; N-(bi- 
phenyl)phosphindole;N-(hexafluorobiphenyl)phosphindole; N-(octafluorobiphenyl)phosphindole; 
N-(perfliiorobiphenyl)phosphmdole; N-(perfluorophenyl)phosphindole; N-(phenyl)phosphindole; 
N-(tetrafluorophenyl)phosphmdole; N-(l -fluorobiphenyl)phosphindoline; N-(l-fluoro- 
phenyl)phosphindoline; N-(2,3 -difluorophenyl)phospliindoline; N-(2,4-difluoro- 
phenyl)phospMndoline; N-(2,5-dffluorophenyl)phosphmdolme; N-(2-methyl-6-perfluoromethyl- 
perfliiorobiphenyl)phosphindoline; N-(2-perfluoromethyl-6-perfluoroethyl-per£luorobi- 
phenyl)phosphindolme; N-(3 -methyl-perfluorophenyl)phospMndo]ine; N-(3-peifluoroethyl- 
trifluorophenyl)phosphmdoIine; N-(3 -petfluoromethyl-1rifluorophenyl)phosphindoline; N-(bi- 
phenyl)phosphindoline; N-(hexafluorobipheiiyl)phosphindoline; N-(octafluorobi- 
phenyl)phosphindolme; N-(perfhxorobiphenyl)phosphindoline; N-(perfluoro- 
phenyl)phosphindolme: N-(phenyl)phosphindoline; N-(tetrafluorophenyl)phosphmdoljne; N-(l- 
fluorobiphenyOpiperidine; N-(l-fliiorophenyl)piperidine; N-(2,3-difliiorophenyl)piperidine; N- 
(2,4-difluorophenyl)piperidme; N-(2,5-difluorophenyl)piperidine; N-(2-methyl-6-perfluoromethyl- 
per£luorobiphenyl)piperidine; N-(2-perfluoroniethyl-6-perfluoroethyl-perfluorobi- 
phenyl)piperidme; N-(3-niethyl-perfluorophenyl)piperidme; N-(3-perfluoroethyl-trifluoro- 
phenyl)piperidme; N-(3-perflvioromethyl-trifluorophenyl)piperidine; N-(biphenyl)piperidme; N- 
(hexafluorobiphenyl)piperidine; N-(octafluorobiphenyl)piperidine; N-(perfluorobi- 
phenyl)piperidine; N-(perfluorophenyl)piperidine; N-(phenyl)piperidine; N-(te1rafluoro- 
phenyl)piperidine; N-{l-fluorobiphenyl)pyrrole; N-(l-fluorophenyl)pyrrole; N-{2,3-difluoro- 
phenyl)pyrrole; N-(2,4-difluorophenyl)pyrrole; N-(2,5-difluorophenyl)pyrrole; N-(2-methyl-6- 
perfluoroniethyl-perfluorobiphenyl)pyrrole; N-(2-perfluoromethyl-6-perfluoroetliyl-perfluorobi- 
phenyl)pyrrole; N-(3-methyl-perfluorophenyl)pyrrole; N-(3-perfluoroethyl-trifluoro- 
phenyl)pyrrole; N-(3-perfluoroinethyl-trifluorophenyl)pyrrole; N-(biphenyl)pyrrole; N- 
(hexafluorobiphenyl)pyrrole; N-(octafluorobiphenyl)pyirole; N-(perfluorobiplienyl)pyrrole; N- 
(perfluorophenyl)pyrrole; N-(phenyl)pyn-ole; N-(tetrafluorophe!nyl)pyiTole; N-(l-fluorobi- 
phenyl)pyrrolidine; N-(l-fluorophenyl)p>TTolidine; N-(2,3-difluorophenyl)pyrrolidine; N-(2,4- 
difluorophenyl)pyrrolidine; N-(2,5-difluorophenyl)pyrro]idine; N-(2-methyl-6-perfluoromethyl- 
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perfluorobiphenyl)pyrrolidme:N-(2-perfluorometiiyl-6-perfluoroe1iiyl-pe^^ 
phenyl)pyrrolidine; N-(3-methyl-perEluorophenyl)pyjiTolidine; N-(3-perfluoroethyl-trifluoro- 
phenyl)pyrrolidine; N-(3-p6ifluoromethyl-tiifluorophenyi)pyrroHdme; N-(biphenyl)pyTOH 
N-(hexafluorobiphenyi)pyrrolidine; N-(octafluorobiphenyl)pyrrolidine; N-(perfluorobi- 
phenyl)pyrrolidine; N-(perfluorophenyl)pyrrolidine; N-(phenyl)pyrrolidine; N-(tetrafluoio- 
phenyl)pyrrolidine; 

Exemplary Noncoordinating Anions Suitable for Olefin Polymerization 

tetrakis(pentafluoronaphthyl) borate; tetrakis(2-methyl-5-propyl-heptyl) 
aluminate; tetrakis(2-methyl-5-propyl-heptyl) borate; tetrakis(2-methylpentyl) aluminate; tetrakis- 
(2-methylpentyl) borate; te1rakis(3-ethylheptyl) aluminate; tetrakis(3-ethylheptyl) borate; 
tetiabutyl aluminate; tetrabutyl borate; tetrakis(ethylliexafluoronaphthyl) aluminate; tetrakis(ethyl- 
hexafluoronaphthyl) borate; tetrakis(heptafluorofluorenyl) aluminate; tetrakis(heptafluoro- 
fluorenyl) borate; tetraheptyl alimiinate; tetraheptyl borate; tetrakis(hexafluoroindenyl) aluminate; 
tetrakis(hexafluoroindenyl) borate; tetrakis(hexafluoronapthyl) aluminate; tetrakis(hexafluoro- 
napthyl) borate; tetrakis(hexafluorononyl) aluminate; tetrakis(hexafluorononyl) borate; tetrahextyl 
aluminate; tetrahextyl borate; tetrakis(methyloctafluorobiphenyl) aluminate; tetrakis- 
(methyloctafluorobiphenyl) borate; tetrakis(methylperfluoronaplithyl) aluminate; tetrakis(methyl- 
perfluoronaphthyl) borate; tetranonyl aluminate; tetranonyl borate; tetrakis(octafluorobiphenyl) 
altraiinate; tetrakis(octafluorobiplienyl) borate; tetraoctyl aluminate; tetraoctyl borate; tetrakis- 
(pentafluoroindenyl) aluminate; tetrakis(pentafluoroindenyl) borate; tetrakis(pentafluoronaphthyl) 
aluminate; tetrakis(pentafluoronaplithyl) borate; tetrapentyl aluminate; tetrapentyl borate; 
tetraperfluoroanthracenyl aluminate; tetraperfluoroanthracenyl borate; tetrakis(perfluorobiplienyl) 
aluminate; tetraMs(perfluorobiplienyl) borate; tetrakis(perfluoroethylperfluorobiplienyl) aluminate; 
tetrakis(perfluoroethylperfluorobiphenyl) borate; tetraperfluorofluorenyl aluminate; tetraperfluoro- 
fluorenyl borate; tetrakis(perfluorohexylperfluoroplienyl) aluminate; tetra]ds(perfluorohexyl- 
perfluorophenyl) borate; tetraperfluoroindenyl aluminate; tetraperfluoroindenyl borate; tetrakis- 
(perfluoromethylperfluoronaphthyl) aluminate; tetrakis(peifluoromethylperfluoronaphthyl) borate; 
tetrakis(perfluoronaplithyl) aluminate; tetrakis(perfluoronaphthyl) borate; tetralds(periluoropentyl- 
perfluorobiphenyl) aluminate; tetrakis(perfluoropentylperfluorobiphenyl) borate; tetraperfluoro- 
phenanthryl aluminate; tetraperfluorophenanthryl borate; tetraperfluorophenyl aluminate; 
tetraperfluorophenyl borate; tetrakis(perfluoropyrenyl) aluminate; tetrakis(perfluoropyrenyl) 
borate. 

Exemplary Invention Group- 13 Cocatalyst Complexes 

[(2,4-difluorophenyl)(fluorometliyl)(ethyl)ammomum] [tetraheptylaluminate]; 
[(3-perfluoroethyl-trifluorophenyl)(dihexyl)phosplionium] [tetrakis(hexafluorononyl)borate]; 
[(2,3-difluorophenyl)(propyl)(methyl)anmiommn] [tetrakis(perfluorohexylperfluoro- 
phenyl)borate]; [(biphenyl)(methyl)(hexafluorononyl)anraionium] [tetraperfluoro- 
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phenylaluminate] ; [(3-methyl-perfluorophenyl)(nonyl)(propyl)ammoniumI [tetrakis(hexafluoro- 
indenyl)aluniinate]; [(biphenyl)(perfluoroethyl)(propyl)ammoniTim] [tetrakis(hexafluoro- 
nonyl)alTimmate] ; [(octafluorobiphenyl)(diethyl)ammonium] [tetraperfluorofluorenylborate] ; 
[(2,3 -difluorophenyl)(ethyl)(hexafluorononyl)phosphoniiim] [tetrakis(perfluoronaphthyl)borate] ; 
[(phenyl)(hexyl)(perfluoroethyl)ammonium] [tetrakis(octafluorobiphenyl)aluirmiate] ; [(periluoro- 
phenyl)(hexyl)(2-methylpentyl)ainmoniTim] [te1rakis(hexafluoroindenyl)borate]; [(2-perfluoro- 
methyl-6-perfluoroe1hyl-perfluorobiplienyl)(e1hyl)(hexafluorononyl)phosphonium] 
[tetraheptylborate]; [(2,5-difliiorophenyl)(3-ethylheptyl)(propyl)phosphomum] [tetrapentylborate]; 
[(2,5-difluorophenyl)(propyl)(2-methyl-5-propyl-heptyl)aimnoniiiin] [tetrabutylaluminate]; [N- 
(2,5-difluorophenyl)pyrrolram] [te1rakis(methyloctafluoibiphenyl)borate]; [(3-methyl-perfluoro- 
phenyl)(perfluoroethyl)(2-methyl-5-propyl-heptyl)phosphonium] [tetraperfluoro- 
phenanthrylborate]; [(2-perfliioromethyl-6-perfluoroethyl-perfluorobiphenyl)(bu1yl)(2- 
methylpentyl)airanonium] [tetraMs(ethylhexafluoronapli1hyl)borate] ; [N-(3-perfluoroinethyl- 
trifluorophenyl)isoindoliniiim] [tetrakis(perfluoromethylperfluoronaphthyl)borate] ; [( 1 -fluoro- 
biphenyl)(butyl)(ethyl)phosphoniuin] [tetraheptylborate]; [N-(2,4-difluoropheiiyl)phosphindo]ium] 
[tetraoctylborate]; [(2,4-dffluorophenyl)(2-methylpentyl)(hexafluorononyl)anmioiiium] 
[tetrakis(hexafhiorononyl)borate] ; [(peifluorophenyl)(hexyl)(nonyl)ammoniiim] [tetraperfluoro- 
anlhracenylaltiminate] ; [(perfluorobiphenyl)(nonyl)(liexyl)ammomum] [telraperfluoro- 
indenylborate]; [(biphenyl)(propyl)(fluoromethyl)phosphomiun] [tetraperfluoro- 
phenanthrylborate]; [N-(2,3-difluorophenyl)phosphindolium] [tetraperfluorofluorenylaluminate]; 
[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(fluorometh5a)(etbyl)phosphoniuin] 
[tetranonylborate]; [(l-fluorobiphenyl)(hexafluorononyl)(2-methyl-5-propyl-heptyl)aimnonium] 
[tetrakis(hexafliioromdenyl)borate]; [(2,3-difluorophenyl)(perfluoroethyl)(fluoro- 
methyl)phosphoiiium] [tetraperfluorophenanthry lb orate]; [(2,5-difliiorophenyl)(3- 
ethylheptyl)(propyl)phosplionium] [tetrakis(2-methyl-5-propyl-hep1yl)borate]; [(1-fluoro- 
biphenyl)(liexyl)(2-methylpentyl)ammoniiim] [tetrakis(hexafluorononyl)aluimnate]; [(perfluoro- 
biplienyl)(2-methyl-5-propyl-heptyl)(methyl)ammonium] [tetrakis(perfluoronaph1hyl)borate] ; [(2- 
perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl)(propyl)(methyl)ammoni\im] [tetraperfluoro- 
phenanthrylaluminate] ; [(2-methyl-6 -perfluoromethyl-p erfliiorobiphenyl)(liexyl)(3 - 
ethylheptyl)ammonium] [tetrakis(etliylhexafluoronaphthyl)borate] ; [(perfluorophenyl)(hexafluoro- 
nonyl)(bu1yl)ammomuni] [tetrakis(heptafliiorofluorenyl)alunmiate]; [(tetrafluoro- 
phenyl)(hexafluorononyl)(2-methylpen1yl)phosphonium] [tetralds(heptafluoro- 
fluorenyl)alummate]; [{octafluorobiphenyl)(dihexyl)ainmonium] [tetrakis(perfluoro- 
napiithyl)alummate] ; [(2,4-difluorophenyl) (etliyl)(2-methyl-5 -propyl-heptyl)pho sphonium] 
[tetrakis(3-ethylheptyl)aluminate]: [(3-perfluorometbyl-trifluorophenyl)(nonyl)(ethyl)ammonmm] 
[tetraperfluorofluorenylborate]; [(3-perfluoroethyl-trifluorophenyl)(2-methyl-5-propyl- 
heptyl)(perfluoroethyl)phosphomum] [tetraperfluorophenylborate]; [(2-methyl-6-perfluorometiiyl- 
perfluorobiphenyl)(3 -efhylheptyl)(ethyl)phosplioniuin] [tetrakis(heptafluorofluorenyl)aluminate] ; 
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[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(butyl)(Tiexyl)phosphomum] [tetrakis(2-methyl- 
5-propyl-heptyl)aluminate]; [(pe!rfluorobiphenyl)(2-methyl-5-propyl-heptyl)(3- 
ethylhq)tyl)aimnoBium] [tetraoctylaluminate] ; [(2,5-difluoropheiiyl)(propyl)(perfluoro- 
ethyl)ammonium] [tetrakis(hexafluorononyl)borate] ; [(2,4-difluorophenyl)(fluoro- 
methyl)(ethyl)ammonium] [tetrakis(methylperfluoronaph%l)aluimnate]; [(perfluoro- 
phenyl)(fluoromethylXnonyl)airanomiiin] [tetrakis(2-methylpeiityl)aLuminate] ; [(perfluoro- 
phenyl)(methyl)^ropyl)p]iosphoniiun] [tetrakis(octafluorobiphenyl)aluminate] ; [N- 
(biphenyl)phosplmidolium] [tetrabutylborate] ; [(octafluorobiphenyl)(methyl)(ethyl)animomum] 
[tetrakis(pentafluoronaphthyl)borate]; [(3-perfluoroethyl-trifliiorophenyl)(3- 
ethyUieptyl)(perfluoroethyl)ammoniuin] [tetraheptylaluminate]; [(2,5-difluorophenyl)(methyl)(3- 
ethylheptyl)phosphomum] [tetranonylborate]; [(2-methyl-6-perfluorome1hyl-perfluoro- 
biphenyl)(propyl)(2-methyl-5-propyl-hq3tyl)ammomum] [tetrakis(perfluoropentylperfluoro- 
biphenyl)borate]; [(l-fluorobiphenyl)(ethyl)(3-ethylheptyl)animomiim] [tetrakis(perfluoro- 
ethylperfluorobiphenyl)borate]; [(l-fluorophenyl)(dinonyl)phosphomum] [tetrabutylalTiminate]; 
[(3-methyl-perEluorophenyl)(2-methylpentyl)(inethyl)ammoniuin] [tetrakis(perfluoro- 
hexylperfluorophenyl)borate]; [(perfiuorobiphenyl)(2-methylpentyl)(3-ethyUieptyl)ainmomum] 
[tetraMs(perfluoronJ5)hthyl)alummate]; [(2,5-difhiorophenyl)(3-e1hylheptyl)(hexyl)aimnonium] 
[tetrakis(perfluorobiphenyl)alummate]; [(2-methyl-6-perfluoromethyl-perfluoro- 
biphenyl)(e11iyl)(nonyl)phosphonium] [tetrakis(perfluoroethy]perfluorobiphenyl)aluimnate]; [N- 
( 1 -fluorophenyl)mdolium] [tetrakis(me11iylo ctafluorbiphenyl)borate] ; [(2,5 -difluoro- 
phenyl)(hexyl)(methyl)ainmonium] [tetrf^erfluoroindenylaluminate] ; [(1 -fluorobiphenyl)(2- 
methylpentyl)(nonyl)phosphomum] [tetrapentylborate]; [(2,3-difluorophenyl)(hexyl)(fluoro- 
methyl)ammonium] [tetrakis(hexafluoronapthyl)aluminate]; [(tetrafluoro- 
phenyl)(hexyl)(methyl)ainmoimim] [tetrakis(2-methylpentyl)aluiBiiiate]; [(3-perfluoromethyl- 
trifluorophenyl)(butyl)(hexyl)ammonium] [tetraperfluorofluorenylborate] ; [(1 -fluoro- 
bipheEyl)(nonyl)(propyl)ammonium] [tetrakis(hexaflxioronapthyl)borate] ; [(2-p erfluoromethyl-6- 
perfluoroethyl-perfluorobiphenyl)(2-methyl-5-propyl-heptyl)(methyl)phosphomum] 
[tetrakis(perfluoroethylperfluorobiphenyl)alxmiinate]; [(hexafluoro- 

biphenyl)(ethyl)(hexyl)ainmonium] [tetraperfluorophenanthrylaluminate] ; [(3 -perfluoroethyl- 
trifluorophenyl)(ethyl)(3-ethylheptyl)ainmonmm] [tetraperfluorophenylborate]; [(3-perfluoro- 
methyl-trffluorophenyl)(2-me1iiylpeMyl)(perfluoroethyl)ammonitim] [tetrakis(hexafluoro- 
napthyl)borate]; [N-(perfliiorophenyl)isoindolmram] [tetraperfluoiophenylborate]; [(1-fluoro- 
biphenyl)(ethyl)(2-methylpentyl)ammonium] [tetraMs(pentafluoroiiidenyl)borate]; [(2,3-difluoro- 
phenyl)(nonyl)(butyl)aimnomxini] [tetraheptylaluminate]; [(2,5-difluoro- 
phenyl)(butyl)(hexyl)aiimiommn] [tetraheptylborate]; [(l-fluorophenyl)(methyl)(hexafluoro- 
nonyl)phosphomum] [tetrakis(hexafluoroiiidenyl)borate] ; [(3 -perfluoromethyl-trifluoro- 
phenyl)(hexafluorononyl)(nonyl)ainmonium] [tetrakis(perfluoronaphthyl)borate]; [(hexafluoro- 
biphenyl)(propyl)(nonyl)phosphomum] [tetrakis(perfluoroniethylpeiflxioronaphthyl)aluminate]; 
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[(2,3-difluorophenyl)(propyl)(hexyl)phosphonium] [tetrabutylborate]; [(2,4-difluorophenyi)(3- 
e1hylheptyl)(nonyl)ammonmni] [tetn&is(2-methyl-5-propyl-heptyl)aliirainate]: [(2,4-difluoro- 
phenyl){fluoromethyl)(hexyl)ammoniiiin] [tetrakis(methyloctafluorbipheiiyl)borate] ; [(octafluoro- 
biphenyl)(ethyl)(propyl)ainmonium] [tetrakis(perfluorobiphenyl)borate]; [(2,3-difluoroplienyl)(2- 
methyl-5-propyl-heptyl)(butyl)amniomum] [tetraperfluorophenylborate]; [(hexafluoro- 
biphenyl)(dipropyl)phosphomum] [tetraperfluorophenylborate] ; [(2,4-difluoro- 
phenyl)(nonyl)(ethyl)pliosphoniuml [tetraMs(inetliylperfluoronaphtliyl)aluiBinate] ; [(2,3-difluoro- 
phenyl)(propyl)(perfluoroethyl)phosphomiim] [tetranonylborate] ; [(perfluorobiphenyl)(2-methyl- 
5-propyl-heptyl)(methyl)anmiomum] [tetrakis(perfluorohexylperfluorophenyl)aluniinate] ; [(2- 
perfluoromethyl-6-perfluoroethyl-peifluorobiphenyl)(nonyl)(propyl)aninionium] 
[tetrakis(p entafluoroindenyl)aIuininatel ; [(tetrafluorophenyl)(3 -ethylheptyl)(2 - 
methylpentyl)arranomum] [tetrakis(methy]perfluoronaphthyl)borate] ; [(2-methyl-6-perfluoro- 
metliyl-perfluorobiphenyl)(methyl)(3-ethy]heptyl)phosphomum] [tetrakis(peiitafluoro- 
naphliiyl)borate] ; [(perfluorophenyl)(dibiityl)ammonium] [tetrakis(perfluoroethylperfluoro- 
biphenyl)al\iininate] ; [( 1 -fluorophenyl)(fluorometiiyl)(>exyl)aiimionium] [tetraMs(peiitafluoro- 
naphthyl)aluminate]; [(3-perfluoroetliyl-trifluorophenyl)(2-mediyl-5-propyl- 
heptyl)(hexyl)phosphoniiun] [tetraperfluorophenylborate]; [(2,4-difluoro- 
phenyl)(ethyl)(methyl)ammonium] [tetrakis(3 -ethylheptyl)borate] ; [(octafluoro- 
biphenyl)(hexafluorononyl)(2-niethylpentyl)ammonium] [tetraheptylborate]; [(2,3-difluoro- 
phenyl)(dihexyl)phosphonium] [tetrakis(2-me1hylpentyl)aluminate]; [(biphenyl)(3-ethylheptyl)(2- 
methylpentyl)phosphonium] [tetrakis(methylperfluoronaphthyl)aluminate] ; [(tetrafluoro- 
phenyl)(ethyl)(2-me1hyl-5 -propyl-hep1yl)ammonium] [tetraoctylborate] ; [(octafluorobiphenyl){2- 
methylpentyl)(nonyl)amniomum] [tetrakis(perfluorohexylperfluorophenyl)aluminate]; 
[(octafluorobiphenyl)(hexafluorononyl)(methyl)ammomum] [tetraperfluorofluorenylaluminate]; 
[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(nonyl)(hexafluorononyl)anraionium] 
[tetrabutylaluminate]; [(2,4-difluorophenyl)(propyl)(fluoromethyl)ammonium] [tetrakis(perfluoro- 
naphthyl)borate] ; [N-( 1 -fluorobiphenyl)phosphindoHniimi] {tetrakis(hexafluoromdenyl)borate] ; 
[(2,3-difluorophenyl){nonyl){methyl)anmiomum] [tetrakis(heptafluorofluorenyl)borate]; [(2- 
methyl-6-perfluoromethyl-perfluorobiphenyl)(hexafluorononyl)(ethyl)aininonium] 
[tetraoctylborate]; [(3-perfluoromethyl-trifluorophenyl)(3-ethylheptyl)(methyl)ainmonium] 
[tetrakis(perfluoropyrenyl)borate]; [(perfluorophenyl)(3-ethylheptyl)(propyl)phosphonium] 
[tetrakis(ethyUiexafluoronaphthyl)borate] ; [(hexafluorobiphenyl)(hexafluoro- 
nonyl)(butyl)aninicnium] [tetraoctylborate] ; [(2,3 -difluorophenyl)(methyl)(nonyl)phosphonium] 
[tetrakis(pentafluoroindenyl)aluininate] ; [(3 -p erfluoromethyl-trifluoro- 
phenyl)(ethyl)(nonyI)phosphonium] [tetrakis(perfluorobiphenyl)aluminate]; [(1-fluoro- 
phenyl)(butyl)(hexyl)ammoniuin] [tetrakis(ethylhexafluoronaphthyl)aluininate] ; [(perfluoro- 
phenyl)(methyl)(3-ethylheptyl)anunonium] [tetraperfluorophenanthrylborate] ; [(3-perfluoroethyl- 
triiluorophenyl)(butyl)(2-methylpentyl)phosphonium] [tetrakis(octafluorobiphenyl)borate] ; [(2- 
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perfluoromediyl-6-perfluoroethyl-perfluorobiphenyl)(3-ethylheptyl)(2- 

methylpeiityl)phosphonium] [tetrakis(pentafliioronaphthyl)borate]; [(2,3-difluorophenyl)(liexyl)(2- 
methyl-5-propyl-heplyl)aininoiiium] [tetraMs(perfluorome1hylperfluoroiiaphthyl)alTiminate]; [(2,4- 
difluorophenyl)(2-methylpentyl)(methyl)phosphonium] [tetrakis(pentafluoronaphthyl)borate]; 
[(2,4-difluorophenyl)(metliyl)(propyl)aimnomirai] [tetrakis(heptafluorofluorenyl)borate]: 
[(perfluorophenyl)(propyl)(methyl)anmionium] [te1rakis(3-e1hylheptyl)borate]; [(hexafhioro- 
biphenyl)(ethyl)(nonyl)aimnoniuin] [tetrahextylborate] ; [(3 -p erfluoromethyl-trifluoro- 
phenyl)(ethyl)(2-me1hyl-5-propyl-heptyl)ainmonium] [tetrahextylborate]; [(perfluoro- 
phenyl)(ethyl)(2-methylpentyl)ammonium] [tetra]ds(perfluoropyrenyl)alim)inate] ; [N-(octafluoro- 
biphenyl)phosphapyirolidiiiium] [tetranonyialuminate] ; [(2,3-difluorophenyl)(2-methyl-5-propyl- 
heptyl){ethyl)phosphonium] [tetrabutylaluminate]; [N-(2,3-difluorophenyl)pyrro]idiniuml 
[tetralds(metiiyloctafluorbiphenyl)borate]; [(3-perfluoromethyl-tiifluorophenyl)(3-ethylheptyl)(2- 
methylpentyl)phosphomum] [tetrakis(ethylhexafliioronaphthyl)aluiniiiate] ; [N-(tetrafluoro- 
phenyl)pyrrolonium] [tetraperfluorophenylborate] ; [(2-perfluoromethyl-6-perfluoroethyl- 
perfluorobiphenyl)(tne11iyl)(hexafluorononyl)ammoniiim] [tetrakis(3-ethy]heptyl)aluniinate]; [N- 
(3 -perfluoroethyl-trifluorophenyl)indolium] [tetraperfluorophenylborate] ; [N-(2-perfluoromethyl- 
6-perfluoroethyl-perfluorobiphenyl)phosphapyrrolidmium] [tetrapentylborate]; [(1-fluoro- 
phenyl)(hexyl)(2-methylpentyl)phosphonium] [tetrakis(perfluorobiphenyl)aliimmate]; [(3-methyl- 
perfluorophenyl)(ethyl)(propyl)anmioniiim] [tetraoctylborate] ; [(3-perfluoroethyl-trifluoro- 
phenyl)(hexyl)(3-ethylheptyl)ammoniiim] [tetrakis(perfliioronaphthyl)aluminate]; [(2,3-difluoro- 
phenyl)(2-methylpentyl)(3 -ethylheptyl)aniinonium] [tetrabutylborate] ; [(perfluoro- 
phenyl)(perfluoroethyl)(fluoromethyl)airanonium] [tetrakis(peatafluoronaphthyl)aluminate] ; [(2- 
methyl-6 -p erfluoromethyl-p erfluorobiphenyl)(methyl){fluoromethyl)pho sphonium] 
[tetraperfluorophenylborate]; [(3-perfluoroethyl-trifluorophenyl)(hexyl)(3-ethy]heptyl)ammonium] 
[tetrakis(3-ethylheptyl)aluminate]; [(2-perfluoromethyl-6-perfluoroethyl-perfluoro- 
biphenyl)(methyl)(2-methylpentyl)phosphonium] [tetrabutylaluminate]; [(2-inethyl-6-perfluoro- 
methyl-perfluorobiphenyl)(propyl)(2-metliyl-5-propyl-heptyl)ammoniiim] [tetrakis(perfluoro- 
methylperfluoronaphthyl)aluminate]; [(2,5-difluorophenyl)(fluoromethyl)(hexafluoro- 
nonyl)ammonium] [tetrakis(2-metliy]pentyl)aluminate] ; [(2-perfluoronaethyl-6-perfluorDethyl- 
perfluorobiphenyl)(perfluoroethyl)(ethyl)ainmonium] [tetranonyialuminate]; [(2-perfluoromethyl- 
6-perfluoroethyl-perfluoroblphenyl)(ethyl)(butyl)phosphomum] [tetranonyialuminate] ; [(1-fluoro- 
biphenyl)(propyl)(2-methylpent5'l)phosphomum] [tetrakis(perfluoroethylperfluoro- 
biphenyl)aluminate]; [(biphenyl)(fluoromethyl)(propyl)phosphonium] [tetrakis(perfluoro- 
biphenyl)aluminate]; [N-{perfluorophenyl)isoindolimum] [tetrakis(perfluoropyrenyl)aluminate] ; 
[(3-methyl-perfluorophenyl)(hexafluorononyl)(3-ethylheptyl)aramoniirai] [tetraperfluoro- 
indenylaluminate]; [N-(phenyl)phosphapyrrolidinium] [tetraperfluoroanthracenylb orate]; [(3- 
perfluoroe1hyl-trifluorophenyl)(fluoromelliyl)(2-methyl-5-propyl-heptyl)ammomum] 
[tetraperfluorophenylborate] ; [(2,3 -difluorophenyl)(nonyl)(hexafluorononyl)ammonium] 
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[tetrakis(perfluoropyrenyl)borate]; [(3-perfluoromethyl-trifluoro- 

phenyl)(butyl)(propyl)aimnonium] [tetrakis(2-methyl-5-propyl-heptyl)borate] ; [( 1 -fluoro- 
phenyl){ethyl)(butyl)ammoniuni] [tetraperfluorophenanthiylaliiminate]; [(2,3-difluoro- 
phenyl)(butyl)(2-methylpentyl)phosphomum] [tetrakis(perfluoropentylperfluoro- 
biphenyl)almmnate]; [(2,3-difluorophenyl)(dipropyl)ammomiim] [te1rakis(per£luoro- 
hexylperfluorophenyl)almiunate]; [(2-methyl-6-perfluorome1hyl-perfluorobiphenyl)(hexafluoro- 
nonyl)(biityl)ammonium] [tetrahextylborate]; [(3-methyl-perfluorophenyl)(3- 
ethylheptyl)(ethyl)aimnonmm] [tetraMs(pentafluoronaphthyl)borate]; [(3-perfluoroethyl-1rifluoro- 
phenyl)(perfluoroethyl)(hexyl)ainmoniuni] [telrakis(hexafluoronapthyl)borate]; [(perfluoro- 
biphenyl)(2-me%l-5-propyl-heptyl)(3-ethy]heptyl)aimnomum] [tetrahextylborate]; [(3-methyl- 
perfluorophenyl)(perfluoroethyl)(2-methylpentyl)phosphonium] [tetrapentylborate]; [(3-niethyl- 
p erfluorophenyl)(propyl)(fluon)methyl)arninomum] [tetrakis(ethylhexafluoronaphthyl)borate] ; 
[(hexafluorobiphenyl)(hexyl)(propyl)phosphomum] [tetrakis(methylperfluoronaphthyl)aluminate]; 
[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(2-inethyl-5-propyl- 
heptyl)(methyl)phosphonium] [tetrakis(2-methylpentyl)aluminate]; [(2,4-difluoio- 
phenyl)(niethyl)^erfluoroe1hyl)phosphomuni] [tetranonylborate] ; [(3 -perfluoromethyl-trifluoro- 
phenyl)(dihexafluorononyl)phosphomum] [tetrakis(methyloctafluorbiphenyl)aluinmate] ; [( 1 - 
fluoroplienyl)(2-methylpentyl)(hexafluorononyl)airaiionium] [tetrahextylaluminate]; [(perfluoro- 
phenyl)(perfluoroetliyl)(methyl)ammonium] [tetraheptylborate]; [(1-fluoro- 
phenyl)(nonyl)(butyl)ammomum] [tetrakis(pentafluoronaph.thyl)borate]; [(biphenyl)(ethyl)(3- 
ethylheptyl)animonium] [tetrahextylaluminate] ; [N-(tetrafluorophenyl)phosphapyrrolidimum] 
[tetrakis(methyloctafluorbiphenyl)borate]; [(phenyl)(hexyl)(fluoromethyl)ammonium] 
[tetraperfluoroindenylaluminate]; [(tetrafliiorophenyl)(perfluoroethyl)(ethyl)ammonmm] 
[tetraheptylaluminate]; [(perfluorophenyl)(dimethyl)ainmomum] [tetrakis(perfluoro- 
pyrenyl)aluminate]; [(3-perfluoroethyl-trifluorophenyl)(hexyl)(ethyl)phosphonium] 
[tetrakis(hexafluorononyl)borate]; [(perfluorophenyl)(hexafltiorononyl)(propyl)phosphonium] 
[tetrakis(hexafluoronapthyl)borate]; [(l-fluorobiphenyl)(diperfluoroethyl)aramonium] 
[tetrakis(heptafluorofluorenyl)aluminate]; [(2-perfluoromethyl-6-perfluoroethyl-perfluoro- 
biphenyl)(propyl)(hexyl)airanomum] [tetrakis(perfluoropyreayl)borate]; [(hexafluorobiphenyl)(3- 
ethyUieptyl)(propyl)ammomum] [tetraoctylaluminate] ; [N-( 1 -fluorophenyl)pyrrolium] 
[tetrakis(hexafliioroindenyl)aluminate]; [(2,3-difluorophenyl)(di2-methylpentyl)phosphoniuin] 
[tetrakis(2-methyI-5-propyl-heptyl)aluinmate]; [{perfluorobiphenyl)(2- 
methylpentyl)(hexyI)ammonium] [tetraperfluoroindenylaluminate]; [{2-perfluoromethyl-6- 
perfluoroethyl-perfluorobiphenyl)(propyl)(fluoromethyl)ammomum] [tetraperfluoro- 
anthracenylaluminate] ; [(hexafluorobiphenyl)(dipropyl)phosphonium] [tetralds(ethylhexafluoiD- 
naphthyl)borate]; [(3-perfluoromethyl-trifluorophenyl)(2-methyl-5-propyl-hep1yl)(2- 
methylpentyl)ammoniiim] [tetrakis(ethylhexafluoronaphthyl)borate] ; [(biphenyl)(2-methyl-5- 
propyl-heptyl)(liexyl)ammonium] [tetrakis(3 -ethy]heptyl)aluminate] ; [(biphenyl)(fluoro- 
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methyl)(hexyl)anunonium] [tetrakis(hexafluorononyl)aluimnate] ; 
[(biphenyl)(propyl)(nonyl)ammoniiim] [tetraperfluorophenylborate] ; [N-(tetrafluoro- 
phenyl)indolum] [tetranonylaluminate]; [(2,4-difluorophenyl)(dimethyl)ammoniiim] 
[tetranonylaluminate]; [(tetrafluorophenyl)(nonyl)(hexyl)airanonium] [tetrakis(perfluoro- 
pyTenyl)aluminate]; [(3-melhyl-peiflTiorophenyl)(perfluoroethyl)(fluoromethyl)ammoniiun] 
[tetraperfluorophenylaluminate]; [(tetrafluorophenyl)(etliyl)(methyl)phosphomum] 
[tetranonylalvuninate]; [(oclMluorobiphenyl)(3-ethylheptyl)(propyl)airimoriium] [tetraperfluoro- 
phenanthrylborate] ; [(hexafluorobiphenyl)(dinonyl)ainmomum] [tetrakis(p erfluoropyrenyl)borate] ; 
[(perfluorophenyl)(propyl)(ethyl)ammoniuin] [tetrakis(perfluorohexylperfluorophenyl)borate]; 
[(2-perfluoromethyl-6-perfluoroe1byl-perfluorobiphenyl)(melbyl)(propyl)phosphon^^ 
[tetrabutylaluminate]; [(3-perfluoroethyl-trffluorophenyl)(3-ethyl]ieptyl)(propyl)anunonium] 
[tetrakis(perfluoropyrenyl)borate]; [(tetrafluoropheiiyl)(butyl)(methyl)phosphonium] 
[tetrakis(perfluoropyrenyi)borate]; [(3-perfluoroe1hyl-trifluorophenyl)(dipropyl)aiiunomum] 
[tetrakis(ethy]hexafluoronaphthyl)borate] ; [(3 -perfluoroethyl-trifluorophenyl)(periluoro- 
ethyl)(butyl)atnmonium] [tetranonylaluminate]; [(octafluorobiphenyl)(fluoro- 
methyl)(propyl)phosphonium] [tetrakis(octafluorobiphenyl)borate]; [(3-perfluoromethyl-trifluoro- 
phenyl)(2-methylpentyl)(3-ethylheptyl)ammoniuni] [tetraoctylborate]; [(2-perfluoromethyl-6- 
perfluoroe1hyl-perfluorobiphenyl)(ethyl)(2-methylpentyl)ainmomum] [tetrakis(2-methyl-5-propyl- 
heptyl)aluimnate] ; [(biphenyi)(propyl) (2-methyl-5 -propyl -hep tyl)aimnonram] 
[tetrakis(hexafluoroindenyl)aluniinate]; [(l-fluorobiphenyl)(nonyl)(2-methyl-5-propyl- 
lieptyl)pliosphonium] [tetraperfluorophenanthrylborale] ; [N-(hexafluorobiphenyl)pip eridinium] 
[tetrakis(pentafluoroindenyl)borate]; [(biphenyi)(ethyl)(hexafluorononyl)phosphonium] 
[tetrakis{perfluoroethylperfluorobiphenyl)aliiminate]; [(3-perfluoroethyl-trifIuorophenyl)(3- 
ethylheptyl)(2-metliyl-5-propyl-heptyl)animoniiim] [tetrakis(perfluoroethylperfluoro- 
biphenyl)aluminate]; [(3-perfluoroethyl-trifluorophenyl)(ethyl)(2-methylpentyl)amnionium] 
[tetraaonylborate]; [(octafluorobiphenyl)(nonyl)(2-methylpentyl)ammonium] [tetrakis(3- 
ethylheptyl)aluminate] ; psr-(3-perfluoroethyl-trifluorophenyl)mdolmium] [tetrakis(perfluoro- 
pyrenyl)alununate]; [(tetrafluorophenyl)(hexafluorononyl)(butyl)phosphoniiim] 
[tetrakis(]ieptafluorofluorenyl)boratel; [(perfluorophenyl)(nonyl)(propyl)ammoniuin] 
[tetraoctylborate]; [(octafluorobiplienyl)(butyl)(nonyl)aininonium] [tetraoctylaluminate]; [(2- 
perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl)(perfluoroethyl)(hexafluoro- 
nonyl)phosphoniuni] [tetrakis(perfluoronaphthyl)aluminate] ; [(2-methyl-6-perfluoromethyl- 
perfluorobiphenyl)(biityl)(hexyl)phosplioniiim] [tetrakis(perfluoropyrenyl)alxmiinate]; 
[(tetrafluorophenyl)(2-metliylpentyl)(liexyl)ammcmum] [tetrakis(hexafluorononyl)aluminate]; 
[(octafluorobiphenyl)(2-methylpentyl)(perfluoroethyl)ammonium] [tetrakis(perflTioro- 
pyrenyl)borate]; [(hexafluorobiphenyl)(ethyl)(2-methyl-5-propyI-heptyl)ammomum] 
[tetrakis(pentafluoron^htliyl)borate]; [(tetrafluoroplienyl)(dihexyl)ammonium] 
[tetrakis(perfluoropyrenyl)borate]; [(3-methyl-perfluorophenyl)(hexafluorononyl)(2-methyl-5- 
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propyl-hq)tyl)phosphomum] [tetraperfluoropheaanthrylborate] ; [(2-perfluoromethyl-6-perfluoro- 
ethyl-perfluorobiphenyl)(hexafluorononyl)(perfluoroe^hyl)phosphomum] [tetrakis(hexafluoro- 
mdenyl)borate] ; [(perfluorobiphenyl)(nonyl)(p erfluoroethyl)ainmonimn] [tetrakis(pentafluoro- 
indenyl)aluniinate]; [(octafluorobiphenyl)(butyl)(hexafluorononyl)ammonium] 
[tetrakis(pentafluoronaphthyl)borate]; [(perfluorobiphenyl)(methyl)(butyl)amnionium] 
[tetrakis(heptafluorofluorenyl)borate] ; [(perfluorobiphenyl)(hexafluoro- 
nonyl)(me1iiyl)phosphonium] [tetrakis(heptafluorofluorenyl)borate]; [(2-perfluoromethyl-6- 
perfluoroethyl-perfluorobiphenyl)(ethyl)(butyl)phosphomum] [tetrakis(perfluoroethylperfluoro- 
biphenyl)borate]; [(2,3-difluorophenyl)(hexyl)(fluoromethyl)ainmonium] [tetrakis(perfluoro- 
hexylperfluorophenyl)aluininate]; [(2-perfluoromethyl-6-perfluoroethyl-perfluoro- 
biphenyl)(ethyl)(methyl)ammomum] [tetrakis(hexafluorononyl)borate] ; [(perfluoro- 
phenyl)(nonyl)(periluoroethyl)phosphonium] [tetrakis(hexafliiorononyl)borate] ; [(octafluoro- 
biphenyl)(perfluoroethyl)(propyl)phosphomum] [tetrakis(me11iyloctafluorbiphenyl)aluminate]; 
[(tetrafluorophenyl)(3-ethylheptyl)(bu1yl)ammomum] [te1rakis(hexafluoronapthyl)borate]; [(3- 
methyl-perfluorophenyl)(fluoromethyl)(ethyl)ainmomum] [tetrakis(perfluoronaphthyl)aluminate]; 
[(octafluorobiphenyl)(diperfluoroethyl)ammonium] [tetrabutylaluminate]; [(tetrafluoro- 
phenyl)(fliioromethyl)(nonyl)aiiiinoniuml [tetraperfluoroanthracenylaluminate]; 
[(biphenyl)(propyl)(butyl)ammoniiim] [tetrakis(perfluorobiphenyl)borate] ; [(octafluoro- 
biphenyl)(dipropyl)phosphonium] [tetrakis(octafluorobiphenyl)borate] ; [(2-perfluoromethyl-6- 
perfluoroe1hyl-perfluorobiphenyl)(2-methyl-5-propyl-heptyl)(perfluoroethyl)ammomuml 
[tetraperfluorophenanthrylborate] ; [(2,3 -difluorophenyl)(hexyl)(perfluoroethyl)phosphomum] 
[tetrakis(3-ethyIheptyl)borate]; [(phenyl) (3 -ethylheptyl)(nonyl)ammonium] [tetrakis(pentafluoro- 
indeiiyl)borate] ; [(3-metliyl-perfluorophenyl)(propyl)(hexyl)ammoniiim] [tetrakis(perfluoro- 
naphthyl)aliimmate]; [(l-fluorobiphenyl)(dibutyl)phosphonium] [tetraperfluorofluorenylborate] ; 
[(3-methyl-perfluorophenyl)(nonyl)(fluoromethyl)ainmonium] [tetrabutylborate] ; [(perfluoro- 
biphenyl)(2-methylpentyl)(ethyl)animoniiim] [tetraperfluorophenylaluminate]; [(3-perfluoroethyl- 
lTifluorophenyl)(butyl)(2-methylpentyl)phosphoiiium] [tetrakis(pentafluoromdenyl)aluininate]; 
[(biphenyl)(methyl)(ethyl)airanomiim] [tetrakis(pentafluoronaphthyl)aluminate] ; [N-(hexafluoro- 
biphenyl)piperidinium] [tetrakis(hexafluorononyl)borate]; [(2,3-difluoro- 
phenyl)(ethyI)(hexyl)phosphonium] [tetrakis(perfliioropentylperfluorobiphenyl)aluininate]; [(1- 
fluorobiphenyl)(2-methyl-5-propyl-heptyl)(ethyl)ammonram] [tetrakis(hexafluoroiionyl)borate]; 
[(3-perfluoroethyl-trifluorophenyl)^erfluoroethyl)(fluoromethyl)aiimionium] [tetrakis(octafluoro- 
biphenyl)borate]; [(l-fluorophenyl)(ethyl)(fluoromethyl)phosphoniuin] [tetrakis(hexafluoro- 
nonyl)aluminate]; [(perfluorobiphenyl)(methyl)(butyl)aminomum] [tetraperfluorofluorenylborate]; 
[(perfluorophenyI)(hexafluorononyl)(butyl)ammonium] [tetraperfluorophenanthrylborate]; [(1- 
fluorobiphenyl)(propyl)(nonyl)phosphomum] [tetrakis(hexafluorononyl)borate] ; [(2-perfluoro- 
metliyl-6-perfluoroethyl-perfluorobiphenyl)(hexafluorononyl)(2-niethy]pentyl)ammonmm] 
[tetrakis(p erfluoroethylperfluorobiphenyl)borate] ; [N-(hexafluorobiphenyl)phosphapyrrolidinium] 
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[tetrakis(perfluoroethylperfluorobiphenyl)alummate] ; [^henyl)(perfluoro- 
ethyl)(methyl)aminomum] [tetrakis(3-ethylheptyl)borate]; [(2-perfliioromethyl-6-peifluoroethyl- 
perfluorobiphenyl)(die1hyl)ammonium] [tetrakis(perfluorobiphenyl)aliiniinate]: [(1-fluoro- 
biphenyl)(methyl)(fluoromethyl)animonium] [tetrabutylaliinimate]; [(octafhioro- 
biphenyl)(ethyl)(propyl)phosphoniuin] [tetranonylborate]; [(perfluoro- 

phenyl)(ethyl)(methyl)phosphoniuni] [tetrakis(perfluoronaphthyl)borate] ; [(biphenyl)(hexafluoro- 
nonyl)(hexyl)phosphomiiin] [tetrakis(hexafluoroindetiyl)borate] ; 

[(biphenyl)(methyl)(hexyl)phosphonium] [tetrakis^eafluoropeatylperfluorobiphenyl)borate] ; [(2- 
methyl-6-perfluoromethyl-perfluorobiphenyl)(perfluoroethyl)(3-ethymepty^^ 
[tetra]ds(hexafluoroindenyl)aliiminate]; [(phenyl)(peifluoroetiiyl)(hexafluorononyl)phosphonium] 
[tetrakis(perfluorobiphenyl)borate]; [(tetrafluorophenyl)(2-methylpen1yl)(2-methyl-5-propyl- 
heptyl)phosphomum] [tetrakis(perfluoronaphthyl)borate]; [(l-fluoro- 
biphenyl)(hexyl)(ethyl)ammoniiim] [tetraperfluorofluorenylaluminate] ; [(octafluoro- 
biphenyl)(hexafluorononyl)(hexyl)aimnonium] [tetrakis(3 -ethylheptyl)borate] ; [(3 -perfluoroethyl- 
trifluorophenyl)(hexafluorononyl)(ethyl)aiiimonium] [tetrakis(heptafluorofluorenyl)borate] ; [(3 - 
perfluoroe1iiyl-tiifluorophenyl)(3-ethylheptyl)(methyl)animonium] [tetrakis(2- 
methylpentyl)alummate]; [(3-methyl-perfluorophenyl)(3-e1hylheptyl)(ethyl)ainmoniiiml 
[tetrakis(perfluoronaphthyl)borate]; [(biphenyl)(2-methylpen1yl)(hexyl)ammonmm] 
[tetrapentylborate]; [(octafluorobiphenyl)(3-ethylheptyl)(fluoromethyl)airmiomum] 
[tetrakis(perfluorohexylperfluorophenyl)aluminate]; [(octafluorobiphenyl)(2-methylpentyl)(fluoro- 
methyl)ammonium] [tetrakis(inethyloctafluorbiphenyl)borate]; [(phenyl)(ethyl)(2- 
methylpentyl)ammomum] [tetraheptylborate] ; [(biphenyl)(3 -e1iiylheptyl)(fluoro- 
methyl)ammonmm] [tetrakis(methylperfluoronaphthyl)borate] ; [(2,3 -difluoroplienyl)(3- 
ethylheptyl)(hexyl)phosphomum] [tetrakis(perfluoroethylperfluorobiphenyl)aluininate] ; [(3- 
perfluoromethyl-1xmuorophenyl)(2-methylpentyl)(nonyl)ammomuni] [tetrakis(3- 
e1hylheptyl)borate]; [N-{tetrafluorophenyl)indoMniiim] [tetrakis(3-ethy]heptyl)alununate]; [(3- 
methyl-perfluorophenyl)(butyl)(ethyl)phosphomum] [tetrakis(octafluorobiphenyl)borate]; 
[(bip]ienyl)(3 -ethylheptyl)(bu1yl)ammoniiini] [tetrabutylborate] ; [N-(2,4-difluorophenyl)indolium] 
[tetraperfluorophenylaluminate]; [(T3iphenyl)(2-methyl-5-propyl-heptyl)(butyl)ainmonium] 
[tetrakis(hexafluoronapthyl)alunmiate]; [(biphenyl)(nonyl)(perfluoroethyl)ammomiim] 
[tetrakis(p eiitafluoroindenyl)borate] ; [(2 -methyl-6-p erQuoromethyl-perfluorobiphenyl) (3 - 
ethyl]ieptyl)(nonyl)ammonmm] [tetrapentylaluminate]; [(3-perfluoromethyl-trifluorophenyl)(3- 
ethylheptyl) (2-methyl-5 -propyl-heptyl)animomum] [tetrakis{hq)tafluorofluorenyl)alumiiiate] ; [N- 
(2,5-difluorophenyl)phosphapyrrolidimxim] [tetralds(perfluoroethy;^erfluorobiphenyl)borate]; 
[(hexafluorobiphenyl)(2-methyl-5-propyi-heptyl)(ethyl)animonium] [tetraperfluoro- 
phenanthrylborate]; [(3-perfluoroe1hyl-trffluorophenyl)(methyl)(2-methylpen1yl)ammomiim] 
[tetrakis(perfluoronaphthyl)alummatel; [(tetrafluorophenyl)(butyl)(2-methyl-5-propyl- 
hep1yl)ammonium] [tetmlds(perfluoromethylperfluoronaph1hyl)alummate] ; [(3-perfluoromethyl- 
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trifluorophenyl)(dip erfluoroe1hyl)aminoniuin] [tetrakis(o ctafluorobiphenyl)aluminate] : 
[(phenyl)(hexyl)(fluoromethyl)ammoiiium] [tetraMs(hexafluoronapthyl)aliiiiimate]; [(3-perfluoro- 
ethyl-trifluorophenyl)(nonyl)(ethyl)airaiiomiim] [tetrakis(methylpeifluoronaphthyl)borate]; 
[(perfluorobiphmyl)(propyl)(hexafluorononyl)ainmonium] [tetrakis(perfluoropyrenyl)borate]; [(3 - 
periluoroe1hyl-trifluorophenyl)(perfliioroethyl)(methyl)am [tetrakis(p erfhioro- 

pyrenyl)borate]; [(octafluorobiphenyl)(2-methylpentyl)(perfluoroethyl)aimnoniiam] 
[tetrakis(pmlMluoK)mdenyl)aliuninate]; [(octafluorobiphenyl)(2-methylpentyl)(perfluoro- 
ethyl)animonram] [tetrahextylaluminate]; [(biphenyl)(methyl)(hexyl)phosphomum] 
[tetrabutylaluminate]; [(2,4-difluorophenyl)(butyl)(3-etiiylheptyl)phosphonium] 
[tetrakis(hexafluoroindenyl)aliiminate]; [(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(2- 
methyl-5 -propyl-heptyl)(hexyl)ammonium] [tetrakis(3 -ethylheptyl)alummate] ; [( 1 -fluoro- 
biphenyl)(nonyl)(perfluoroethyl)animonram] [tetrakis(hexafluorononyl)borate] ; [(1-fluoro- 
biphenyl)(2-methyl-5-propyl-hep1yl)(3-ethylhep1yl)amnioniuTn] [tetra]ds(octafluoro- 
biphenyl)borate] ; [(phenyl)(perfluoroethyl)(nonyl)phosphonium] [tetrapeifluoroindenylborate] ; 
[(2,4-difluorophenyl)(die11iyl)aimnonium] [tetraoctylaluminate] ; [(2,3-difluoro- 
phenyl)(propyl)(ethyl)aimnomum] [tetrabutylaluminate] ; [(2,3-difluorophenyl)(hexafluoro- 
nonyl)(2-methylpentyl)phosphonium] [tetrakis(hexafluoronapthyl)aluminate] ; [(phenyl)(3 - 
ethylheptyl)(nonyl)ammonium] [tetrakis(hexafluoroindeiiyl)altimmate] ; [{3 -perfluoromethyl- 
trifluorophenyl)(2-metliylpentyl)(perfluoroethyl)phosphonium] [tetrakis(hexafluoro- 
nonyl)aluminate]; [(3-methyl-perfluorophenyl)(dibutyl)phosphonium] [tetrapentylborate]; 
[(octafluorobiplienyl)(propyl)(butyl)aimnonium] [tetrabutylaluminate] ; [(tetrafluoro- 
phenyl)(methyl)(propyl)ammonium] [tetrakis(2-meth34pentyl)aluniinate]; [(biphenyl)(methyl)(2- 
methyl-5-propyl-heptyl)phosphonium] [tetrakis(perfluorobiphenyl)altiminate]: [(hexafluoro- 
biphenyl)(3-ethy]heptyl)(propyl)pIiosphonium] [tetrakis(2-methyl-5-propyl-heptyl)aluminate]; [(3- 
perfluoroethyl-trifluorophenyl)(dipropyl)anmiomum] [tetraperfluorophenylaluminate] ; [(2,3- 
difluorophenyl)(hexyl)(fluoromethyl)ammommn] [tetraperfluorofluorenylborate]; [N-(3-perfluoro- 
methyl-trifluorophenyl)phosphapyrrolidimum] [tetrakis(perfluoropyrenyl)borate] ; [( 1 -fluoro- 
phenyl)(methyl)(3-ethylheptyl)phosphonium] [tetrahextylaluminate]; [(hexafluoro- 
biphenyl)(fluoromethyl)(nonyl)ammonium] [tetrakis(3 -etliylheptyl)borate] ; 
[(biphenyl)(butyl)(perfluoroethyl)phosphonium] [tetrakis(perfluoropyrenyl)borate]; 
[(biphenyl)(fluoromethyl)(hexyl)phosphonium] [tetrakis(octafluorobiphenyl)borate]; [(2- 
perfluoromethyl-6-perfluoroe1iiyl-perfluorobiphenyl)(2-methyl-5-propyl- 
heptyl)(propyl)aimnonium] [tetranonylborate] ; [(2,5-difliiorophenyl)(perfluoro- 
etliyl)(hexyl)ammonium] [tetrakis(perfluoronaphthyl)borate] ; [N-(3 -perfluoromethyl-trifluoro- 
phenyl)phosphindoltnium] [tetraperfluorophenylaluminate] ; [(3-methyl-perfluoro- 
phenyl)(propyl)(ethyl)phospliomtmi] [tetrakis(pentafluoroindenyl)aluininate]; [(perfluoro- 
biphenyl)(3-ethylheptyl)(2-methyl-5-propyl-heptyl)ammonium] [tetraperfluoroanthracetiylborate]; 
[(2-perfIuoromethyl-6-perfluoroethyl-perfluorobiphenyl)(hexyl)(ethyl)phosphonium] 
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[tetraperfluorofluorenylaluminate]; [(phenyl)<propyl)(2-methylpentyl)phosphoiiium] 
[tetrakis(perfluoroethylperfluorobipheiiyl)borate]; [(3-perfluoroethyl-trifluoro- 
plienyl)(methyl)(butyl)phosphonmm] [tetrakis(hexafluoronapthyl)borate]; [(3-perfluoromethyl- 
trffluorophenyl)(perfluoroethyl)(nonyl)phosphoniiim] [tetrakis(perfluoromethylperfluoro- 
naphthyl)aliiminate]; [(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(hexafluorononyl)(3- 
ethylheptyl)ainmommn] [tetraperfluorophenylborate]; [(biphenyl)(propyl)(2-me1hyl-5-propyl- 
heptyl)ammomum] [tetrakis(perfluoroethylperfluorobiphenyl)borate]; [(hexafluoro- 
biphenyl)(dipropyl)phosphomum] [tetrakis(perfliiorohexylperfluorophenyl)borate]; [(3-perfluoro- 
ethyl-trifluorophenyl)(methyl)(butyl)ainmonium] [tetrakis(3-ethylheptyl)borate]; [(3-perfluoro- 
ethyl-trifluorophenyl)(methyl)(butyl)aiimiomum] [tetrakis(heptafluorofluorenyl)borate] ; [(2- 
perfluoromethyW-perfluoroethyl-perfluorobiphenyl)(methyl)(2-methylpenty^^ 
[tetrakis(octafluorobiphenyl)aluininate]: [N-(l-fluorobiphenyl)pyrTOlomum] [tetrapeifluoro- 
fluorenylborate] ; [(perfluoiobiphenyl)(diperfliioro ethyl)phosphonium] [tetrakis(pentafluoro- 
indenyl)almnmate] ; [(3-perfluoroethyl-trifliaorophenyl)(2-methyl-5-propyl- 
heptyl)(methyl)phosphoiiium] [tetrakis(2-methylpetityl)alummate]; [(hexafluorobiphenyl)(fluoro- 
inethyl)(butyl)phosphoniuin] [tetraMs(perfluoromethylperfluoronaphthyl)aliiminate]; [(perfluoro- 
phenyl)(propyl)(ethyl)ainmoniiim] [tetrakis(hexafluorononyl)borate]; [N-(2,5-difluoro- 
phenyl)mdolium] [tetrakis{3-ethylheptyl)borate]: [(l-fluorobiphenyl)(methyl)(bu1yl)phosphonium] 
[tetrakis(2-methylpentyl)borate]; [(octaflTiorobiphenyl)(hexyl)(fluoromethyl)phosphonium] 
[tetraperfluoroanthracenylaluminate]; [(hexafluorobiphenyl)(2-inetiiyl-5-propyl- 
heptyl)(ethyl)ainmonium] [tetrakis(octafluorobiphenyl)borate] ; [(octafluorobiphenyl)(perfluoro- 
ethyl)(propyl)phosphomum] [tetraperfluorophenylaluminate]; [(2,3-difluorophenyl)(hexafhioro- 
nonyl)(ethyl)anmionmm] [tetraperfluorophenylaluminate]; [(l-fluorobiphenyl)(hexafluoro- 
nonyl)(propyl)ammonium] [tetrakis(perfluoropyrenyl)aluminate] ; [(l-fIuorobiphenyl)(3- 
ethylheptyl)(fluoromethyl)phosphoiiium] [tetrakis(3-ethyUieptj'l)aluminate]; [(2,5-difluoro- 
phenyI)(propyl)(fluoromethyl)aimnomum] [tetraMs(ethylhexafluoronaphthyl)borate] ; [(2- 
perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl)(propyl)(2-methyl-5-propyl- 
heptyl)airanonium] [tetrakis(ethylhexafluoronaplitliyl)borate]; [(perfluoro- 
biphenyl)(ethyl)(butyl)ammonium] [tetr^erfluoroanthracenylborate]; [(3-perfluoromethyl- 
trffluoropheiiyl)(butyl)(methyl)phosphonium] [tetrakis(perfluoroethylperfluoro- 
biphenyl)aluininate]; [(biplienyl)(butyl)(perfluoroethyl)ammoniuni] [tetrahextylaluminate]; [(2- 
p erfluoromethyl-6-p erfluoroethyl-perfluorobiphenyl)(hexafliiorononyl) (3 - 
e1hylheptyl)pho^honium] [tetrakis(3-ethylheptyl)alummate]; [(3-methyl-perfluoro- 
phenyl)(nonyl)(2-methyl-5-propyl-heptyi)ainmonram] [tetralds(2-methylpentyl)aluinmate]; [(2- 
perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl)(nonyl)(2-methyl-5-propyl- 
heptyl)aimnomum] [tetraperfluorophenanthiylborate]; [(3-perfluoromethyl-trifluoro- 
phenyl)(diethyl)amnioniuni] [tetrakis(hexafluorononyl)borate] ; [{2-methyl-6 -perfluoromethyl- 
perfluorobiphenyl)(ethyl)(fluoromethyl)phosphomuin] [tetrakis(hexafluoronapthyl)borate]; 
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[(hexafluorob?)henyl)(perfluoroethyl)(2-me1]iyl-5-propyl-h6ptyl)ammomum] [tetraperfluoro- 
phenylborate]; [(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(2- 

metliylpentyl)(ethyl)aimnomum] [tetrakis(3-ethylheptyl)aluminate]; [(2-methyl-6-perfluoro- 
methyl-periluorobiphenyl)(perfluoroethyl)(hexyl)phosphoniuin] [tetrakis(pentafluoro- 
indenyOaliiniinate]; [(l-fluorobiphenyl)(2-methyl-5-propyl-heptyl)(methyl)anmiomum] 
[tetrakis(hexafluorononyl)aluimnate]; [(biphenyl)(fluoromethyl)(methyl)phosphoiiiuin] 
[tetrakis(perfluoropenty]perfluorobiphenyl)borate]; [(3-methyl-perfluorophenyl)(2-inethyl-5- 
propyl-heptyl)(propyl)phosphonium] [tetrabutylaluminate]; [(perfluorobiphenyl)(2-methyl-5- 
propyl-li^tyl)(3-e1hylheptyl)ammonium] [tetrakis(perfluoropyrenyl)borate]; [(2,4-difluoro- 
phenyl)(hexafluorononyl)(nonyl)ammomum] [te1rakis(perfluoropyrenyl)aluniinate]; [(2-perfluoro- 
methyl-6-perfluoroe1iiyl-perfluorobiphenyl)(2-methylpentyl)(perfluoroethyl)aram 
[tetrakis(heptafluorofluorenyl)aluminatel; [(3-perfluoromethyl-trifluorophenyl)(propyl)(2- 
methylpentyl)ainmonium] [tetrakis(perfluoropyrenyl)alummate] ; [(phenyl)(hexafluorononyl)(2- 
methyl-5-propyl-hep1yl)ainmonium] [tetrakis(perfluoroethylperfluorobiphenyl)aluminate]; 
[(perfluorobiphenyl)(2-methylpentyl)(methyl)phosphoniuni] [tetrabutylaluminate] ; [(3 -perfluoro- 
ethyl-trifluorophenyl)(2-methyl-5-propyl-heptyl)(3-ethymeptyl)aimnonium] [tetrakis(perfluoro- 
methylperfluoronaphthyl)aluminatel; [(2,4-difluorophenyl)(metliyl)(2-methyl-5-propyl- 
heptyl)ammomum] [tetrakis(perfluoropentylperfluorobiphenyl)borate]; [(2,5-difluoro- 
phenyl)(hexyl)(perfluoroethyl)phosphoniuin] [tetraperfluorophenylborate] ; [N-(l -fluoro- 
biphenyl)phosphapyrrolidimum] [tetrakis(liexafluorononyl)b orate]; [(2,3-difluoro- 
phenyl)(hexafluorononyl)(2-methy]pentyl)phosphonium] [tetrakis(hexafluoronoiiyl)aluminate]; 
[(phenyl)(2-methyl-5-propyl-heptyl)(Tiexafluorononyl)aimnomuin] [tetraperfluoro- 
phenylaluminate]; [(2,4-difluoTophenyl)(butyl)(2-methylpentyl)ammonium] [tetrakis(octafluoro- 
biplienyl)borate]; [(2-methyl-6-perfluorometliyl-perfluorobiphenyl)(butyl)(perfluoro- 
ethyl)phosphoniuin] [tetrakis(perfluoropentylperfluorobiphenyl)alurmnate]; [(2,5-difluoro- 
phenyl)(butyl)(hexyl)airanonium] [tetrakis(perfluoropyrenyl)borate]; [(phenyl)(perfluoro- 
ethyl)(fluoromethyl)aimnonium] [tetrakis(perfluoroethylperfluorobiphenyl)borate]; [(2,3-difluoro- 
phenyl)(3-ethylheptyl)(perfluoroe11iyl)ammonium] [tetrahextylborate]; [(l-fluorobiphenyl)(fluoro- 
methyl)(ethyl)ainmoniuin] [tetrakis(perfliioroliexylperfluorophenyl)aluininate]; [(2,5-difluoro- 
phenyl)(hexafluorononyl)(methyl)ammommn] [tetraperfluorophenylalummate] ; [(2,5-difluoro- 
phenyl)(dime1hyl)amniomum] [tetrakis{hexafliiorojndenyl)borate]; [(3-perfluoromethyl-trifluoro- 
phenyl)(dihexyl)ammonmm] [tetrakis(ethylhexafluoronaphthyl)aluminate] ; [(hexafluoro- 
biphenyl)(3 -ethy]heptyl)(hexafluorononyl)phosphonium] [tetraperfluorophenylborate] ; [(2-methyl- 
6-perfluoromethyl-perfluorobiphenyl)(fluoromethyl)(perfluoroetliyl)phosphoniuin] 
[tetrakis(perfluorobiphenyl)alununate]; [(2-perfluoromethyl-6-perfluoroethyl-perfluoro- 
biphenyl)(2-methyl-5-propyl-heptyl)(hexafluorononyl)amnionmm] [tetrakis(perfluoro- 
pentylperfluorob5>henyl)aluminate]; [(hexafluorobiplxenyl)(hexafluorononyl)(niethyl)ammonium] 
[tetrakis(methylperfluoronaphthyl)borate]; [(2-perfliioroniethyl-6-perfluoroetliyl-perfluoro- 
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biphenyl)(hexafluorononyl)(2-me1iiyl-5-propyl-heptyl)ainmoniiim] [tetrakis(2-methyl-5-propyl- 
heptyl)alununate]; [(3-perfluoroe1hyl-1rifluorophenyl)(2-methyl-5-propyl-heptyl)(3- 
ethyUieptyl)airanonram] [tetrakis(hqptafluorofluorenyl)borate] ; [(tetrafluorophenyl)(hexafluoro- 
nonyl)(2-methylpentyl)pliosphonium] [tetrakis(perfliiorohexylperfluoropiienyl)borate]; [(2- 
p erfluoromethyl-6-perfluoro ethyl-perfluorobiphenyl)(liexafluoronoiiyl) (2- 
methylpentyl)ainmoniuin] [tetranonylborate]; [(hexafliiorobiphenyl)(3-ethylheptyl)(2- 
methylpentyl)ammoiuum] [tetra]ds(pentafluoronaphthyl)borate]; [(2,4-difluoro- 
ph6nyl)(diethyl)aminoiuum] [tetraMs(me%lperfluoronaphthyl)aluininate] ; [(3 -p erfluoroethyl- 
trifluorophenyl)(hexafluorononyl)(propyl)ainmonium] [tetranonylborate]; [(tetrafluorophenyl)(3- 
ethylheptyl)(hexafluorononyl)amniomum] [tetrakis(hexafluoronapthyl)borate] ; [(3 -methyl- 
perfluorophenyl)(3-ethylheptyl)(methyl)anraionium] [tetrakis(hexafluoroindenyl)alumiaate]; [(3- 
methyl-perfluorophenyl)(hexafluorononyl)(3-ethylheptyl)airanonium] [tetranonylborate]; 
[(tetrafluorophenyl)(fluoromethyl)(2-methyl-5-propyl-heptyl)ammonium] [tetr^erfluoro- 
phenylaluminate]; fN-(2,5-difluorophenyl)pyrrolium] [tetraheptylborate]; [(perfluoro- 
phenyl)(butyl)(nonyl)ammonium] [tetrahextylborate]; [(perfluorop]ienyl)(perfluoro- 
ethyl)(hexafluorononyl)phosphonium] [tetranonylborate] ; [(hexafluorobiphenyl)(3 - 
e1iiylheptyl)(butyl)phosphonium] [tetrakis(2-methy]pentyl)aluminate]; [(3-perfluoromethyl- 
trifluorophenyl)(dihexyl)ammonium] [tetrakis(pentafluoroindenyl)borate]; [(perfluoro- 
biphenyl)(di2-metliyl-5-propyl-lieptyl)phosphonium] [tetraheptylborate]; [(perfluorobiphenyl)(2- 
metliylpentyl)(etiiyl)airanomum] [tetrakis(ethylhexafluoronaphthyl)alununate] ; [(2,4-dinuoro- 
plienyl)(liexyl)(nonyl)ammonmm] [tetrakis(2-methyl-5-propyl-heptyl)borate]; 
[(phenyl)(dimethyl)ammonium] [tetrapentylaluminate]; [(1-fluoro- 

phenyl)(etliyl)(nonyl)anunomum] [tetrakis(octafluorobiphenyl)borate] ; [N-(2-methyl-6-perfluoro- 
methyl-perfluorobiphenyl)phospliindolimum] [tetraperfluorophenylborate]; [(3-perfluoroethyl- 
trifluorophenyl)(diliexyl)ainmonium] [tetrakis(hexafluoroindenyl)aluminate] ; [(2,3-difluoro- 
plienyl)(nonyl)(2-methyl-5-propyl-heptyl)pliosplionium] [tetrakis(perfluoropyrenyl)borate]; [(3- 
perfliioroethyl-trifluorophenyl)(hexyl)(methyl)amnionmm] [tetraperfluorophenanthiylborate] ; [(2- 
methyl-6-perfluoromethyl-perfluorobiphenyl)(2-methylpentyl)(hexyl)anunonmm] 
[tetrabutylborate]; [(3-methyl-perfluorophenyl)(2-niethylpentyl)(nonyl)ammonmm] 
[tetrakis(perfluoropyrenyl)aluminate]; [(2-methyl-6-perfluoromethyl-perfluoro- 
biphenyl)(diperfluoroethyl)ammonium] [tetrabutylborate]; [(3-niethyl-perfluorophenyl)(nonyl)(3- 
ethylheptyl)aminonium] [tetrakis(perfluoroethylperfluorobiphenyl)borate] ; [(1 -fluoro- 
phenyl)(methyl)(3 -ethylheptyl)anmionium] [tetraperfluoroanthracenylborate] ; [(octaflixoro- 
biphenyl)(2-methylpentyl)(butyl)aimnoraum] [tetranonylborate] : [(2-metliyl-6-perfluorometliyl- 
perfluorobiphenyl)(2-methyl-5-propyl-heptyl)(2-me11iylpentyl)anmionium] [tetrabutylaluminate]; 
[(octafluorobiphenyl)(ethyl)(propyl)ammonram] [tetrakis(methylperfltioronaphthyl)borate] ; [(3- 
methyl-perfluorophenyl)(2-methyI-5-propyl-heptyl)(fluoromethyl)ammonium] [tetraperfluoro- 
phenanthrylborate] ; [(plienyl)(2-methylpentyl)(btityl)animonmm] [tetraperfluorophenylborate] ; 
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[N-(phenyl)pyrroloniiim] [teti^eptylborate]; [(l-fluoropheiiyl)(ethyl)(2-methylpentyl)ainmonium] 
[tetrakis(octafluorobiphenyl)aluminate]; [(biplienyl)(perfhioroethyl)(propyl)ainmonium] 
[tetraperiluorophenanthrylaluminate]; [(3-perfluoromethyl-trifliiorophenyl)(2-metliyl-5-propyl- 
heptyl)(2-me1hylpentyl)aimnonium] [tetrakis(perfluorohexylperfluorophenyl)aluininate]; [(2,3- 
difluorophenyl)(hexyl){methyl)ammonium] [tetrakis(pentafluoroindenyl)borate]; 
[(biphenyl)(propyl)(butyl)aimnomuin] [tetrapentylborate]; [(2-perfluoromethyl-6-periluoroetiiyl- 
perfluorobiphenyl)(hexafluorononyl)(fluoromethyl)airanonium] [tetrahextylaluminate] ; [(3 - 
methyl-perfluorophenyl)(dime1iiyl)ainmoiuiun] [tetrakis(2-methy]peiityl)borate]; [(2,3-difliioro- 
phenyl)(propyl)(me1hyl)ammonmm] [tetraperfluorophenylaluminate]; [(2-perfluoromethyl-6- 
peifluoroe%l-perfluorobiphenyl)(propyl)(2-melhyl-5-propyl-heptyl)ammonium] 
[tetraMs(hexafluorononyl)aliiimnate]; [(perfluorophenyl)(hexyl)(2-methyl-5-propyl- 
heptyl)ammonram] [tetrakis(hexafluoronap1hyl)borate]; [(l-fluorobiphenyl)(me1iiyl)(2-methyl-5- 
propyl-heptyl)ammonium] [tetrakis(hexafluorononyl)borate] ; [(biphenyl)(2-methylpentyi)(2- 
methyl-5 -propyl-hep1yl)aimnonium] [tetraperfluorofluorenylaluminate] ; [(perfluoro- 
phenyl)(propyl)(nonyl)ammonium] [tetranonylalTiminate]; [(biphenyl)(hexafluoro- 
nonyl)(perfluoroethyl)aimnonmm] [tetraMs(peifluoroethy]pernuorobiphenyl)aluimnate]; [(2- 
methyl-6-perfluoromethyl-peifluorobiphenyl)(hexafluorononyl)(ethyl)phosphom 
[tetrakis(perfluoronaphthyl)borate] ; [(2,3 -difluorophenyl)(nonyl)(hexafliiorononyl)ammonmm] 
[tetrakis(perfluoropenty]perfluorobiphenyl)borate] ; [(2,5-difluoro- 

phenyl)(propyl)(hexyl)anmionium] [tetrapentylaluminate]; [N-(octafliiorobjphenyl)piperidmium] 
[tetraheptylaluminate] ; [(phenyl)(3 -ethylheptyl)(2-methylpentyl)ammonium] [tetrakis(heptafluoro- 
fluorenyl)almmnate] ; [(biphenyl)(hexafluorononyl)(methyl)ammonium] [tetrap erfluoro- 
anthracenylborate]; [(2,5-difliiorophenyl)(propyl)(nonyl)phosphonium] [telraperfluoro- 
indenylborate] ; [N-(3-perfluoromethyl-trifluorophenyl)phosphapyrrolidinium] [tetrakis(perfluoro- 
inethylperfluoronaplithyl)borate]; [(l-fluorobiphenyl)(diperfluoroe1hyl)phosphomum] 
[tetrakis(hexafluoronapthyl)altiimnate]; [(3-methyl-perfluorophenyl)(nonyl)(2-methyl-5-propyl- 
heptyl)ammonram] [tetrakis(pentafluoroindenyl)aliiimnate]; [N-(3 -methyl-perfluoro- 
phenyl)pyrrolium] [tetrakis(2-methylpen1yl)borate]; [(perfliiorophenyl)(methyl)(3- 
ethylheptyl)ammonium] [tetrabutylaluminate]: [(tetrafluorophenyl) (propyl) (2-methyl-5-propyl- 
heptyl)ammonium] [tetralds(methyloctafluorbiphenyl)aluminate]; [(2-perfluoromethyl-6- 
perfluoroethyl-perfluorobiphenyl)(perfluoroethyl)(hexafluorononyl)ammonium] [tetraMs(2- 
methylpentyl)borate] ; [(2,3 -dffluorophenyl)(ethyl)(2-methylpentyl)ammonium] 
[tetrakis(hexafluoronapthyl)borate] ; [( 1 -fluorobiphenyl)(2-methyl-5-propyl-heptyl)(3 - 
e1hylheptyl)aimnomiim] [tetrap erfluoroanthracenylaluminate]; [N-(2,5-difluoro- 
phenyl)piperidimum] [tetraperfluorofluorenylaluminate]; [(perfluorobiphenyl)(2-methyl-5-propyl- 
heptyl)(hexyl)ammoiiimn] [tetrakis(perfluorohexylperfluorophenyl)aluminate] ; [(octafluoro- 
biphenyl)(diliexyl)phosphonium] [tetrakis(ethylhexafluoronaplithyl)aluminate] ; 
[(biphenyl)(fluoroinethyl)(2-methyl-5-propyl-heptyl)aimnonium] [tetrabutylaluminatel; [(3- 
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perfluoroe%l-1rifluorophenyl)(methyl)(hexafluorononyl)phosphomiim] [tetrakis(octafluoro- 
biphenyl)aliiminate] ; [(perfluoroph6nyl)(methyl)(hexyl)phosphomuin] [tetrakis(hexafluoro- 
nonyl)borate] ; [(3 -perfluoromethyl-trffluorophenyl)(perfluoroethyl)(hexafluorononyl)anmionii^^ 
[tetraoclylborate]; [(2,4-difluorophenyl)(hexafluorononyl)(ethyl)phosphonium] [tetrakis(perfluoro- 
hexylperfluorophenyl)aluminate] ; [(tetrafluorophenyl)(e1hyl)(me1iiyl)ammonium] [tetraperfluoro- 
phenanthrylaluminate]; [(3-methyl-perfluorophenyl)(hexyl)(2-me1iiyl-5-propyl-heptyl)ainmonium] 
[tetrakis(perfliiorobiphenyl)alummate] ; [N-(perfluorobiphenyl)indolimum] [tetrakis(heptafluoro- 
fluorenyl)aluminate] ; [(biphenyl)(methyl)(butyl)ainmonium] [tetrakis(perfluorobiphenyl)borate] ; 
[(perfluorobiphenyl)(2-methylpentyl)(methyl)aimnonium] [tetrakisCethyUxexafluoro- 
naphthyl)aluminate] ; [(phenyl)(hexafluorononyl)(3 -ethylheptyl)ainmomum] 
[tetrakis(methylperiluoron^h1hyl)alummate]; [(2,4-difluorophenyl)(butyl)(propyl)ammonium] 
[tetrakis(melliyloctafliiorbiphenyl)aluminate]; [(3-periluoroethyl-trifliiorophenyl)(fluoro- 
methyl)(perfluoroethyl)ammonium] [tetrakis(3-ethymeptyl)alummate]; 
[(biphenyl)(methyl)(hexafluorononyl)ammonram] [tetrakis(pentafliioromdenyl)borate] ; [(2- 
peifluoromethyl-6-pernuoroethyl-perfluorobiphenyl)(propyl)(e1iiyl)animonium] 
[tetrakis(heptafluorofluorenyl)borate]; [(tetrafluorophenyl)(2-methylpentyl)(perfluoro- 
ethyl)phosphonium] [tetrakis(ethylhexafluoronaphthyl)borate]; [(2-perfluoromethyl-6-perfluoro- 
ethyl-perflixorobiphenyl)(fluoromethyl)(ethyl)phosphoniuin] [tetrakis(3-ethymeptyl)almninate]; 
[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(nonyl)(hexafluorononyl)aii^ 
[tetraheptylaluminate]; [(2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl)(perfluoro- 
ethyl)(methyl)ammonmm] [tetraperfluoroanthracenylborate]; [(2,3-difltiorophenyl)(2- 
methylpentyl)(fluoromethyl)phosphonium] [tetraheptylborate]; [(perfluorophenyl)(nonyl)(2- 
inethylpentyl)phosphonium] [tetrahextylborate]; [(3-perfluoroe11iyl-lTifluoro- 
phenyl)(methyl)(propyl)phosphonmm] [tetrakis(hexafhiorononyl)borate]; [(2,5-difluorophenyl)(2- 
methylpentyl)(2-methyl-5-propyl-heptyl)phosphoniuin] [tetrakis(perfluoroethylperfluoro- 
biphenyl)alummate] ; [(l-fluorophenyl)(nonyl){butyl)ammonium] [tetrakis(perfluoro- 
biphenyl)aliiniinate]; [(3-perfiuoromethyl-trifluorophenyl)(2-methyl-5-propyl-hep1yl)(2- 
methylp entyl)phosphoiiiiim] [tetrap erfhiorophenylaluminate] ; [(2 ,5 -difluorophenyl) (propyl) (2- 
methylpentyl)phosplionium] [tetrakis(pentafluoroindenyl)alummate]; [(2,5-difluoro- 
phenyl)(biityl)(metliyl)phosphomiim] [te1raMs(perfluoromethylperfluoronaphtiiyl)borate] ; [(2,4- 
difluorophenyl)(2-methylpentyl)(hexafluorononyl)ammonmm] [tetraMs(perfluoromethylperfluoro- 
naphthyl)aluiiimate]; [(3-methyl-perfluorophenyl)(2-methylpeiityl)(fluoromethyl)ammonium] 
[tetrabutylaluminate]; [(perfluorophenyl)(dihexafluoK)nonyl)phosphonium] [tetraperfluoro- 
anthracenylborate] ; [(tetrafliiorophenyl)(butyl)(perfliioroethyl)ammonium] [tetrakis(perfluoro- 
pyrenyl)borate] ; [(pheiiyl)(3-ethyUieptyl)(2-methylpentyl)anmionium] [tetraheptylaluminate] : 
[(biplienyl)(hexyl)(ethyl)phosphomum] [tetraheptylaluminate]; [N-(2,3-difluoro- 
phenyl)phospMndolimum] [tetrakis(2-methylpentyl)alummate]; [(2-me1hyl-6-perfluoromethyl- 
perfluorobiphenyl)(methyl)(butyl)anunonium] [tetraperfluorophenylaluminate]; [(2,3-difluoro- 
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phenyl)(hexyl)(fluorome1hyl)ammonium] [tetrahextylborate]; [N-(3-methyl-perflTioro- 
phenyl)indolium] [tetrakis(octafluorobiphenyl)alTiimnate] ; [(perfluorobiplienyl)(2- 
methylpentyl)(3-ethy]heptyl)ainmonium] [tetrakis(methylperfluoronaphthyl)aluniinate]; [(2,3- 
difliiorophenyl)(2-methylpentyl)(liexafluorononyl)phosphoniiiin] [tetraoctylborate] ; [(2-methyl-6- 
perfluoromethyl-perfluorobiphenyl)(ethyl)(2-methy]pentyl)ammonium] [tetralds(hexafluoro- 
nonyl)aluniinate]; [(2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl)(3- 
ethylheptyl)(hexafluorononyl)anmionium] [tetraperfluoroindenylaluininate] ; [(2-perfluoromethyl- 
6-perfluoroe%l-perfluorobiphenyl)(perfluoroethyl)(hexyl)phosphonium] [tetrakis(2-me1iiyl-5- 
propyl-hqptyl)borate]; [(biphenyl)(perfluoroethyl)(propyl)animomum] [tetraperfluoro- 
indenylborate]; [(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(dB-ethylheptyl)ammomum] 
[tetraperfluoroantiiracenylborate]; [(l-fliiorophenyl)(di2-methylpentyl)anmionium] 
[tetraMs(perfluoromethylperfluoronaphthyl)almninate]; [(octafluorobiphenyl)(2- 
methyIpen1yl)(propyl)phosphommn] [tetraoctylborate] ; [(3-perfluoromethyl-1rifliiorophenyl)(2- 
methyl-5-propyl-heptyl)(nonyl)phosphomum] [tetraperfluoroindenylaluininate]; 
[(biphenyl)(methyl)(nonyl)ainmonium] [tetrakis(octafluorobiphenyl)borate]; [(hexafluoro- 
biphenyl)(di2-methylpen1yl)ainmonium] [tetrakis(2-methylpentyl)aluminate] ; [(perfluoro- 
biphenyl)(propyl)(butyl)phosphomuin] [tetraperfluorophenanthrylaluminate]: [(2,4-difluoro- 
phenyl)(hexyl)(methyl)phosphomuin] [tetraheptylborate]; [(2-methyl-6-perfluorome1iiyl- 
perfluorobiphenyl)(ethyl)(hexyl)aminoiiium] [tetrakis(3 -etliylheptyl)borate] ; [(3 -methyl-perfluoro- 
phenyl)(nonyl)(methyl)ainmoniuin] [tetrakis{hexafluoromdenyl)borate]; [(2-perfluoromethyl-6- 
p erfluoroethyl-p erfluorobiphenyl) (liexafluorononyl)(3 -ethylheptyl)ainmonium] 
[tetrakis(p erfluoronaphthyl)aluminate] ; [N-( 1 -fluorophenyl)pyrroliuin] [tetrabutylborate] ; 
[(bipheiiyl)(2-methyl-5-propyl-heptyl)(me1iiyl)phosphonium] [tetrabut^laluminate] ; [(perfluoro- 
phenyl)(methyl)(hexafluorononyl)phosphomum] [tetrakis(hexafluoronapthyl)aluininate]; 
[(tetrafluorophenyl)(butyl)(ethyl)phosphonmm] [tetraperfluorophenylborate] ; [N-(2,4-difluoro- 
phenyl)pyrrolidiiiiiim] [tetrakis(perfluoromethylperfliioronaphthyl)borate] ; [(3 -methyl-perfluoro- 
phenyl)(difluoromethyl)ammonium] [tetrakis(p erfluoron^hthyl)aluminate] ; [(perfluoro- 
biphenyl)(propyl)(hexafluorononyl)aminomum] [tetrakis(metliylperfluoronaphthyl)alumiiiate]; 
[( 1 -fluorophenyl)(hexafluorononyl)(butyl)phosphoniiim] [tetrakis(heptafluorofluorenyl)borate] ; 
[(2-methyl-6-perfluoroinethyl-perfluorobipheiiyl)(3-ethylhepl54)(etliyl)phosphoiiiuiii] 
[tetrakis(perfluoropentylperfluorobiphenyl)aluminate]; [(tetrafluorophenyl)(diethyl)phosphonium] 
[tetraoctylaluminate]; [(2-metliyl-6-perfliiorometliyl-perfluorobiphenyl)(2-methyl-5-propyl- 
heptyl)(butyl)phosphoniuin] [tetraMs(methyloctafluorbipheiiyl)aluimiiate] : [(hexafluoro- 
biphenyl)(perfluoroethyl)(hexafluorononyl)phosphoiuum] [tetrakis(pentafluoroindenyl)borate]; 
[(hexafliiorobiphenyl)(methyl)(butyl)pliosphomum] [tetrapentylborate]; [(2,5-difluoro- 
phenyl)(perfluoroethyl)(fluoromethyl)ammonium] [tetraperfluoroindenylaluminate]; [(1 -fluoro- 
phenyl)(ethyl)(bu1yl)phosphonium] [tetrakis(pentafliioroindenyl)alummate]; [(biphenyl)(3- 
ethylheptyl)(propyl)ammonmml [tetrakis(heptafluorofluorenyl)aluniinate] ; [(hexaflucro- 
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biphenyl)(dipropyl)ammonrain] [tetrakis(methyloctafhiorbiphenyl)borate]; [(l-fluoro- 
biphenyl)(methyl)(butyl)phosphonium] [tetrakis(2-me1liylpentyl)alijnimate] ; 
[(biplienyl)(propyl)(2-methyl-5-propyl-heptyl)phosphonivim] [tetraheptylborate]; [(tetrafluoro- 
plienyl)(2-methyl-5-propyl-heptyl)(2-methylpentyl)phosphomum] [tetrakis(perfluoro- 
hexylperfliiorophenyl)alumiiiate]; [(tetrafluorophenyl)(hexafluorononyl)(ethyl)phosphonium] 
[tetrakis(perfluoroethylperfluorobiphenyl)borate]; [(2,3-difluorophenyl)(dibutyl)aminonrum] 
[tetrakis(perfliiorohexylperfliiorophenyl)borate]; [(3-perfluoroetliyl-1rifluoro- 
phenyl)(methyl)(e1hyl)aaimoniiim] [tetraoctylaluminate]; [(2,3-difluorophenyl)(fluoro- 
metliyl)(nonyl)phosphonium] [tetraperfluoroanthracenylborate]: [(phenyl)(hexafluoro- 
nonyl)(hexyl)phosphoniuni] [tetrakis(3-ethylheptyl)aliiminate]; [(octafluorobiphenyl)(liexyl)(3- 
e1iiylheptyl)ammonnim] [tetrakis(heptafliiorofluorenyl)borate]; [(2,5-difliiorophenyl)(3- 
e1iiylheptyl)(hexyl)ainmonium] [tetrakis(perfluorohexylperfluorophenyl)borate]; [N-(3-perfluoro- 
ethyl-trifluorophenyl)pyrrolium] [tetraperfluoroanthracenylborate]; [(l-fluoTophenyl)(fluoro- 
methyl)(nonyl)phosphoniiim] [tetrakis(perfluorobiphenyl)alumiiiate]; [(3-methyl-perfluoro- 
phenyl)(2-methylpentyl)(hexyl)ammoniiim] [te1rakis(3-e1hylheptyl)borate]; [(perfluoro- 
biphenyl)(hexyl)(ethyl)phosphoiiium] [tetrakis(heptafliiorofluorenyl)borate]; [(l-fluoro- 
biphenyl)(2-methylpentyl)(hexyl)ammonium] [tetrakis(perfluoroethylperfluorobiphenyl)borate]; 
[(3-peifluoroethyl-trifluorophenyl)(hexyl)(ethyl)ammomum] [tetrakis(perfluoro- 
naph11iyl)alumiaate]; [(3-perfluoromethyl-trifluorophenyl)(hexyl)(propyl)aimnoiiium] 
[tetrakis(perfluoronaphtliyl)borate]; [(biphenyl)(metiiyl)(hexyl)phosphoBium] [tetrakis(2-methyl- 
5-propyl-heptyl)aluniinate] ; [(perfluorobiphenyl)(2-methylpentyl)(3 -ethylheptyl)ammonmm] 
[tetr^erfluorophenatithrylaluminate]; [(3-perfluoroet]iyl-trifluorophenyl)(dimethyl)animonium] 
[tetrakis(heplMuorofluorenyl)aliimmate]; [(3-metiiyl-perfluorophenyl)(hexafluoTononyl)(2- 
methyl-5-propyl-heptyl)phosphomum] [tetraheptylborate] ; [(l-fliaorobiphenyl)(2- 
methylpentyl)(hexyl)phosphonlum] [tetrakis(perfluoroethylperfluorobiphenyl)aluimnate]; 
[(plienyl)(liexafluorononyl)(propyl)ainmonium] [te1rakis(perflxiorobiphenyl)aliimmate]; 
[(tetrafluorophenyl)(2-me1h.ylpentyl)(perfluoroethyl)phosphoiimm] [tetrakis(hexafluoro- 
indenyl)borate]; [(2,5-difluorophenyl)(fluorometiiyl)(hexyl)aramonium] [tetrakis(perfluoro- 
pen1ylperfliiorobiphenyl)borate]; [(l-fluorophenyl)(diiionyl)phosphonium] [tetrakis(liexafluoro- 
naptliyl)aliiminate]; [(liexafliiorobiphenyl)(dibutyl)pliosphonium] [tetraheptylaluminate]; [(1- 
fluorophenyl){propyl)(perfluoroetliyl)ammonium] [tetraperfluorophenanthrylaluminate]; 
[(hexafluorobiphenyl)(methyl)(2-methyl-5-propyl-lieptyl)aimnomum] 

[tetrakis{iiiettiyloctafliiorbiplienyl)alummate] ; [(3 -perfluorome1iiyl-trifhiorophenyl)(perfluoro- 
ethyl)(bixt34)phosphoiiium] [tetrakis(perfluoroethylperfluorobiplienyl)aluimnate]; 
[(biplienyl)(fluorometliyl)(2-metliyl-5-propyl-lieptyl)arnmonium] [tetrakis(heptafliioro- 
fluorenyl)borate]: [N-(phenyl)indolium] [tetraperfluorophenanthrylalTiminate]; [(tetrafluoro- 
phenyl)(dipropyl)phosphoniuni] [tetraperfluorophenylborate]; [(2,3-difluorophenyl)(3- 
etliylheptyl)(perfluoroethyl)ammomiim] [tetraperflnorofluorenylborate]; [(2-perfluorome1iiyl-6- 



99B050.APP 



-42- 



perfluoroethyl-perfliiorol35)henyl)(hexafluorononyl)(perfluoroethyl)phos^^ 
[tetrakis(methyloctafluorbiphenyl)aluminate] ; [N-(pheayl)pyrrolium] 
[tetrakis(me1hyloctafluorbiphenyl)alummate]; [N-(2-methyl-6-perfluoromethyl-perfluoro- 
biphenyl)pho^hindoliuin] [tetranonylaluminate]; [(3-perfluoroethyl-trifluoro- 
plienyl)(dipropyl)phosphonium] [tetrakis(heptafluorofluorenyl)alTiminate]; [(1-fluoro- 
biphenyl)(perfluoroethyl)(nonyl)phosphonium] [tetraheptylborate]; [(3-niethyl-perfliioro- 
phenyl)(nonyl)(fluoromethyl)ainmonium] [tetraperfluorophenylaluminate]; [(3-perfluoroethyl- 
trifluorophenyl)(hexyl)(fluorome11iyl)ammoiiium] [te1xakis(ethylhexafluoronaphthyl)borate]; 
[(2,3 -difluorophenyl)(di2-methylpen1yl)phosphomum] [tetrakis(ethy]hexafluoronaphthyl)borate] ; 
[(phenyl)(hexyl)(2-methylpentyl)phosphoiuum] [tetraoctylborate] ; [(octafluoro- 
biphenyl)(dibiityl)ammoniiim] [tetraperfluorophenanthrylborate]; [(octafluoro- 
biphenyl)(nonyl)(propyl)ammonium] [tetranonylborate]; [{l-flixorobiphenyl)(3- 
e1iiylheptyl)(hexyl)phosphomum] [tetrakis(p erflvioromethylperfluoronapMiyl)alTiimnate] ; 
[(tetrafluorophenyl)(ethyl)(methyl)annnomum] [tetrakis(inethylperfluoronaphthyl)borate]; [(2- 
perfluoromethyl-6-perfluoroe1hyl-perfluorobiphenyl)(perfluoroe1hyl)(butyl)ammonium^ 
[tetrakis(2-me1hyl-5-propyl-heptyl)borate]; [(2-methyl-6-perfluoromethyl-perfluoro- 
biphenyl)(dipropyl)ammomum] [tetraMs(pen1afluoronaph1hyl)aLuininate]; [(3-methyl-perfluoro- 
phenyl)(e1h.yl)(3-etiiy]heptyl)ammonium] [tetrakis(octafluorobiphenyl)aluininate]; [(2-perfluoro- 
methyl-6-perfluoroethyl-perfluorobiphenyl)(butyl)(2-methyl-5-propyl-heptyl)aimnomum] 
[tetrakis(perfltioropyrenyl)borate] ; [( 1 -fluorobiphenyl)(3 -e1hylheptyl)(hexyl)phosphonium] 
[tetrakis(2-niethyl-5-propyl-heptyl)borate] ; [(2,4-difluorophenyl)(hexafluorononyl)(3 - 
e1hylheptyl)phosphonium] [tetrakis(octafluorobip]ienyl)aluinmate] ; [N-(biphenyl)pyrrolium] 
[tetraoctylborate]; [(2,3-difluorophenyl)(propyl)(2-methyl-5-propyl-heptyl)phosplionmm] 
[tetrakis(2-me1iiylpentyl)alummate]; [(perfluorobiphenyl)(dihexyl)ammonmm] [te1rakis(perfluoro- 
biphenyl)alummate] ; [(2,4-diiluorophenyl)(ethyl)(hexyl)ammonium] [tetrakis(perfluoro- 
ethylperfliiorobiphenyl)borate]; [(2-methyl-6-perfluorome1iiyl-perfluorobiphenyl)(ethyl)(2- 
methylpentyl)phosphomum] [tetrakis(2-niethyl-5-propyl-hep1yl)alTiiniiiate]; [N-(perfluoro- 
phenyl)pyrrolomum] [tetraperfluorofluorenylborate]; [(1-fluoro- 

biphenyl)(bTityl)(nonyl)animonium] [tetra]ds(pentafluoroindenyl)aluminate]; [(2,3-difluoro- 
phenyl)(ethyl)(butj4)pho^homuin] [tetrakis(perfluoroethylperfluorobip]ienyl)borate]; [(2,4- 
difluorophenyl)(but5d)(3-etiiylheptyl)phosphomum] [tetraperfluoroanthracenylaluminate]; 
[(octafluorobiphenyl){fluoromethyl)(perfliioroetliyl)phosphonium] [tetrabutylborate] ; [(2,4- 
difluorophenyl)(fluoromethyl)(hexyl)ammoniiim] [tetraperfluorofluorenylborate]; [(2,5-difluoro- 
plienyl)(hexafluorononyl)(ethyl)ammonium] [tetralds(perfluoroethylperfluorobiphenyl)borate]; 
[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(propyl)(pernuoroethyl)airLinonium] 
[tetraperfluoroanthracenylborate]; [(2-perfluorometliyl-6-perfluoroethiyl-perfluoro- 
biphenyl)(diperfluoroethyl)ammomum] [tetraoctylborate] ; [(2-methyl-6-perfluoromeliiyl- 
perfluorobiphenyl)(2-me1hylpentyl)(2-methyl-5-propyl-heptyl)aimnomum] [tetrakis(octafluoro- 
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biphenyl)aluininate]; [(perfluorophenyl)(hexyl)(2-methyl-5-propyl-heptyl)ammoniuin] 
[tetraperfluorophenylborate]; [(biphenyl)(propyl)(biityl)ammonium] [telTakis(hexafluoro- 
nonyl)alumiiiate]; [(plienyl)(butyl)(2-methyl-5-propyl-heptyl)ammonmm] 
[tetrakis(methylperfluoronaphtiiyl)borate]; [(perfluorobiplienyl)(propyl)(fluoro- 
methyl)phosphonium] [tetrakis(2-methyl-5-propyl-heptyl)aluimnate]; [(2,3-difluoro- 
phenyl)(liexyl)(3-e1hylheptyl)phosphonmm] [tetrakis(hexafluoromdenyl)borate]; [(2-methyl-6- 
perfluoromethyl-perfluorobiphetiyl)(nonyl)(pernuoroethyl)phosphonium] [tetrakis(2-me1hyl-5- 
propyl-heptyl)aluininate]; [(octafluorobiphenyl)(methyl)(2-methylpen1yl)ammomum] 
[tetrahextylborate]; [(biphenyl)(diliexyl)ammonrum] [tetraheptylborate]; [(tetrafluoro- 
phenyl)(methyl)(2-niethyl-5-propyl-hq)tyl)ammonium] [tetrakis(hexafluorononyl)borate]; [(1- 
fluorobiphenyl)(nonyl)(propyl)airanonium] [tetraperfluorofluorenylaluminate] ; [(hexafluoro- 
biphenyl)(nonyl)(hexyl)airanonium] [tetrakis(perfliioropenty]perflTiorobiphenyl)borate] ; [N-(2,4- 
difliiorophenyl)radolium] [tetranonyMuminate]; [(2-perfluoromethyl-6-perfluoroethyl-perfluoro- 
biphenyl)(propyl)(hexyl)ammonium] [tetraperfluorofluorenylaluminate] ; [( 1 -fluorophenyl)(2- 
methyl-5-propyl-heptyl)(methyl)phosphomum] [tetrakis(hexafluorononyl)borate]; [(octafluoro- 
biphenyl)^ropyl)(3-ethylheptyl)aminonium] [tetrakis(3-ethyIhep1yl)borate]; 
[(biphenyl)(nonyl)(ethyl)ammonium] [tetrapentylaluminate] ; [(2,5-difluoro- 
phenyl)(propyl)(ethyl)ainmoiiium] [tetrahextylborate] ; [N-(3 -perfluoroethyl-trifluoro- 
phenyl)pyrrolidimum] [tetranonylaluminate]; [(l-fluoropheiiyl)(2- 
methylpen1yl)(nonyl)ainmonium] [tetraperfluorophenylborate]; [(2,3-difluorophenyl)(2- 
metliylpen1yl)(liexafluorononyl)ammonmm] [tetrakis(2-methyl-5-propyl-hep1yl)alummate]; [(2- 
perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl)(hexafluorononyl)(2-methyl-5-propyl- 
lieptyl)ammonmm] [tetraMs(perflnoropentylperfltiorobiphenyl)borate] ; [(perfluoro- 
biphenyl)(etiiyl)(perfluoroe1liyl)ammoniuin] [tetrakis(hexafluoronapthyl)borate]; [(2,5-difluoro- 
phenyl)(dibutj-l)ammonmm] [tetraperfluoroindenylboTate] ; [(2-methyl-6-perfluoromethyl- 
perfluorobiphenyl)(fluoromethyl){2-methyl-5-propyl-heptyl)phosphomum] [te1rakis(heptafluoro- 
fliiorenyl)aliiininate] ; [(tetrafluoroplienyl)(nonyl)(butyl)phosphomiim] [tetrakis(2- 
methylpent34)borate]; [(hexafluorobiplienyl)(hexafliiorononyl)(propyl)ammonmm] 
[tetrakis(pentaEluoronaphtliyl)borate]; [(phenyl)(liexanuorononyl)(2-methyl-5-propyl- 
heptyl)ammomiun] [tetraperfluorophenylborate]; [{tetrafluorophenyl)(hexyl)(fluoro- 
methyl)phosphonium] [tetrakis(methyloctafluorbiphenyl)aliiminate]; [(perfluorobiphenyl)(3- 
ethylheptyl)(butyl)anmionium] [tetrakis(perfluorohexylperfluorophenyl)borate]; [(2,3-difluoro- 
phenyl)(fluoromethyl)(3-ethylheptyl)ammonium] [tetranonylborate]; [(tetrafluorophenyl)(3- 
ethylheptyl)(2-methyl-5-propyl-hep1yl)phosphomum] [tetrakis(perfluoromethylperfluoro- 
naphthyl)aluminate]; [N-(perfluorobiphenyl)pyrrolidinium] [tetrakis(perfluoro- 
naphthyl)aluininate]; [(3-methyl-perfluorophenyl)(nonyl)(3-ethy]hepts4)ammonium] 
[tetrakis(hexafluoroindenyl)alummate]; [(hexafluorobiplienyl)(2-methylpentyl)(fluoro- 
methyl)phosphomum] [tetrakis(perfluoropyrenyl)alumlnate]; [(octafluoro- 
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biplienyl)(hexyl)(perfluoroethyl)ainmonium] [tetrakis(perfluoropyreii34)aluininate]: [N-(2,5- 
difluorophenyl)pyrrolonium] [tetraperfluoroanthraceiiylaluminate] ; [(2-perfluoromethyl-6- 
perfluoroe1hyl-perfluorobiphenyl)(j)erfluoroethyl)(but5d)ammom [te1raMs(me(iiylperfluoro- 
naphthyl)aluminate] ; [(tetrafliiorophenyl)(2-methyl-5-propyl-heptyl)(perfluoro ethyl)ammonium] 
[te1xakis(perfluoromethylperfluoronaphtliyl)aluinmate]: [(2,5-difluoroplienyi)(fliioro- 
niethyl)(hexafliiorononyl)ammoniirai] [tetraperfluorophenanthrylborate]; [N-(phenyl)pyrroloniuni] 
[tetrakis(2-methyl-5-prop54-heptyl)borate]; [(l-fluorophenyl)(fluoromethyl)(perfluoro- 
ethyl)phosphoniiiin] [tetrakis(perfluoronaphthyl)aliiminate]; [(2,3-difluorophenyl)(butyl)(2- 
niethylpentyl)phosphomum] [tetrakis(perfluoropentylperfluorobiphenyl)borate]; [(2,5-dtifluoro- 
phenyl) (hexafluorononyl) (methyl) ammonium] [tetrap erfluorofluor enylaluminat e] ; [( 1 -fluoro - 
biphenyl)(2-methyl-5-propyl-heptyl)(fluorometliyi)phosphonmm] [tetrakis(perlluoro- 
hexylperfluorophenyl)borate]; [{3-me11iyl-perfluorophenyl)(fluoromethyl)(propyl)ammonium] 
[tetraoctylborate] ; [(3 -methyl-perfluorophenyl)(methyl)(nonyl)ammonmm] [telrakis(2- 
methylpentyl)aliiminate]; [(l-fluorobiphenyi)(2-methyl-5-propyl-heptyl)(ethyl)ammonmm] 
[tetrakis(perfluoropentylperfluorobiphenyl)borate]; [(1-fluoro- 

biphenyl) (propyl)(methyl)ammonium] ttetrakis(2-methyl-5 -propyl-heptyl)borate] ; [(phenyl)(3 - 
etliylheptyl)(nonyl)ammonium] [tetrakis(ethylliexafluoronaphthyl)borate] ; [{2-meth.yl-6-perfluoro- 
me1hyl-peTfluorobipheEyl)(nonyl)(perfluoroe1liyl)phosphoniiim] [tetrabutylaluminate]; 
[(tetrafluorophenyl)(methyl)(liexafluorononyl)ammonium] [tetrakis(heptafluorofluorenyl)borate]; 
[(l-fluorophLenyl)(methyl)(hexyl)phosphonium] [tetrakis(perfluoropyrenyl)borate]; [(2,4-difluoro- 
phenyl)(fluoromethyl)(etliyl)ammonium] [tetrakis(hexafluorononyl)borate]; [(3-metliyl-perfluoro- 
phenyl)(2-methylpentyl)(fluoromethyl)ammomum] [tetrap erfluorofluorenylborate]; [(octafluoro- 
biphenyl)(hex}'l)(2-methyl-5-propyl-hept5'l)ammonium] [tetrakis(hexafluoromdenyl)borate]; 
[(perfiuorobiphenyl)(nonyl)(biityl)airaiiomum] [tetrakis(hexafluorononyl)borate]; 
[(phenyl)(methyl)(fluoromethyl)ammonium] [tetrabutylborate] ; [(biphenyl)(hexafluoro- 
nonyl)(propyl)ammonium] [tetrahextylaluminate] ; [(3 -perfluoromethyl-trifluorophenyl)(hexyl)(2- 
methylpentyl)ammoniiim] [tetrakis(perfluoropyrenyl)borate]; [(l-fluorophenyl)(perfluoro- 
etli34)(nonyl)ammonium] [tetrakis(perfluorobiphenyl)aluminate] ; [(1-fluoro- 
biphenyl)(hexyl)(perfluoroetlr3'l)ammonium] [tetrahextylborate]; [(perfluorophenyl)(2- 
methylpentyl)(ethj'l)phosphomum] [tetrakis(perfluorohexylperfluorophen5'l)aluminate]; 
[(tetrafltiorop]ienyl)(hexafluorononyl){ethyl)phosphonium] [tetrap entylborate]; [(2-perfluoro- 
methyl-6-perfluoroethyl-perfluorobiphenyl)(hexyl)(2-methyl-5-propyl-hept54)ammonium] 
[tetrakis(perfluoropyreiiyl)aluminate]; [(2-perfliioromethyl-6-perfluoroethyl-perfluoro- 
biphenyl)(perfluoroethyl)(hexafluorononyl)phosphonium] 

[tetrakis(methyloctafluorbiphenyl)aluminate]; [(phenyl)(dinonyl)ammomum] [tetraperfluoro- 
anthracenylborate]; [(3-perfluoroethyl-trifluorophenyl)(metliyl)(butyl)ammoniiim] 
[tetrakis(hexafluorononyl)borate]; pSf-(3-perfluoroethyl-trifluorophenyl)indo]iTiium] 
[tetraperfluoroindenylaluminate]; [N-(octafluorobiphenyl)indolinium] [tetraoctylborate]; [(3- 
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periluoromethyl-1iifluorophenyl)(2-me1iiyl-5-propyl-hep1yl)(methyl)ammom^ 
[tetrakis(perfluoroniethylperfluoronaphthyl)aluinmate]; [N-(3-peifluoroethyl-trifluoro- 
phenyl)phosplmidolium] [tetrakis(perfluorohexylperfluorophenyl)aluminate]; [(3-metliyl- 
perfluorophenyl)(hexafluorononyl)(methyl)aiiimomuni] [tetraperfluorophenylaluminate]; [(2,4- 
difluorophenyl)(butyl)(ethyl)phosphonium] [tetraperfluorophenanthrylaluminate] ; [(perfluoro- 
biplienyl)(hex34)(fluoromethyl)aramomiim] [tetraperfluorophenylborate]; [(3-methyl-perfIuoro- 
phenyl)(hexafluorononyl)(hexyl)amm.onium] [tetrakis(2-me1hyl-5-propyl-heptyl)alurninate] ; [N- 
(2-perfluoromethyl-6-perfluoroe1hyl-perfluorobiphenyl)piperidinium] [telTaids(hexafluoro- 
nonyl)aluinmate]; [(2-methyl-6-perfluorometiiyl-perfluorobiplienyl)(propyl)(perfluoro- 
ethyl)ammonium] [tettatiextylborate]; [N-(2-perfliiorometbyl-6-perfluoroethyl-perfluoro- 
biplienyl)iiidoliniuni] [tetraperfluorophenylborate]; [(S-methyl-perfluoro- 
phenyl)(ethyl)(hexyl)phosphoiiium] [tetrakis(perfluoroetliylperfluorobiphenyl)aluminate]; [(2,3- 
difluorophenyl)(ethyl)(butyl)ph.osphonium] [tetraperfhioroanthracenylaluininate]; [N-(2-me1hyl-6- 
perfluoromethyl-perfluorobiphenyl)pyrrolonium] [tetraperfluorophenylaluminate]; [N-(perfluoro- 
biplienyl)isoindolimum] [tetrakis(hexafluorononyl)borate]; [(2,5-difluoro- 
phenyl)(dipropyl)aminomum] [tetrakis(methyloctafluorbiphenyl)alimvinate]; [(2,3-difluoro- 
phenyl)(ethyl)(hexafhiorononyl)ammonium] [tetrakis(methyloctafluoTbiplienyl)aluniinate]; 
[(perfluorobiphenyl)(hexafluorononyl)(propyl)ainmonium] [tetrakis(perfluoropentylperfluoro- 
biplienyl)alummate]; [(octafluorobiphenyl)(2-methylpentyl)(2-methyl-5-propyl- 
heptyl)pliosphonium] [tetrakis(3-ethylliep1yl)borate]; [(3-methyl-perfhiorophenyl)(2- 
methylpentyl)(fluoromethyl)anunonium] [tetraperfluorofluorenylborate]; [(3-perfluoroethyI- 
trifluoroplienyl)(butyl)(3-ethyUieptyl)aimnoniiim] [tetraperfluorophenanthiylborate]; [(3- 
perfluorcethyl-trifluoroplienyl)(propyl)(methyl)phosplionium] [tetrakis(heptafluoro- 
fluorenyl)borate]; [N-(liexafliiorobiphenyl)phosphindolium] [tetrakis(2-methylpentyl)borate]; [(1- 
fluorophenyl)(hexyl)(methyl)ammoniuiii] [tetrakis(2-methyl-5-propyl-lieptyl)aluminate]: [N-(2,5- 
difluoroplienyl)pyrroliuin] [tetrabutylborate] : [(biphenyl)(butyl)(fluoromethyl)ammoiiiuin] 
[tetrakis(perfluoropenty]perfluorobipheiiyl)aluminate]; [(2-metliyl-6-perfluoromethyl-perfluoro- 
biplienyl)(3 -ethyUieptyl)(iionyl)ammoniuin] [tetrakis(2 -methyl-5 -propyl-heptyl)aluminate] ; 
[(hexafluorobiphenyl)(fluorometliyl)(ethyl)ainmonium] [tetrakis(methylperfluoro- 
naphliiyl)aluminate]; [(l-fluorophenyl)(3-etliylheptyl)(perfluoroethyl)phosphonium] 
[tetrakis(octafluorobiphenyl)borate]; [(l-fluorobiphenyl)(mettiyl)(butyl)phosphonium] 
[tetrabutylborate]; [(2,5-difluorophenyl)(hexaflucrononyl)(perfluoroe1hyl)phosplionium] 
[tetrabutylborate]; [(perfluorobiplienyl)(nonyl)(2-methylpentyl)ainmonium] [tetraperfluoro- 
phenanthrylborate] ; [(2,3 -difluorophenyl)(dipropyl)animonium] [tetrakis(perfluoro- 
pyreiiyl)borate] ; [(2 ,3 -difluorophenyl) (diliexyl)phosphonium] [tetrakis(perfluoro- 
pyrenyl)aluiiunate]; [(l-fluoroplienyl)(perfluoroethyl)(methyl)phosplionium] [tetrakis(perfluoro- 
pentylperfluorobiplienyl)borate]; [(phenyl)(liexyl)(propyl)ammoniuni] [tetrakis(peiitafluoro- 
iiidenyl)aluminate]; [(plienyl)(liex5l)(butyl)ainmonium] [tetrakis(perfluoromethylperfluoro- 
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naphthyl)borate]; [(phenyl)(perfluoroethyl)(hexafluoroiionyl)phosphomum] [tetraperfluoro- 
phenanthrylborate] ; [(octafluorobiphenyl)(ethyl)(3 -ethylheptyl)ammonmm] [tetrakis(hexafluoro- 
indenyl)borate]; [(2,3-dmuorophenyl)(perfluoroethyl)(butyl)anunonimn] [tetrakis(perfluoro- 
pyrenyl)borate] ; [(phenyl)(2-methylpentyl)(fluorome1iiyl)ammonium] [tetrakis(peifluoro- 
pyrenyl)aliiminate]; [(2-methyl-6-peifluoromethyl-perfluoroMphenyl)(2- 
methylpentyl)(liexyl)ammonium] [tetralds(hexafluoroiadenyl)borate]; [(3-methyl-perfluoro- 
phenyl)(3-ethylheptyl)(bu1yl)ainmomiim] [tetraperfluorophenanthrylborate] ; [(perfluorophenyl)(2- 
metliylpen1yl)(ethyl)ainmomum] [tetrapentylaluminate]; [(phenyl)(2-methyl-5-propyl- 
heptyl)(liexafluoroiionyl)phosphonium] [tetraperfluorophenylborate] ; [(octafluoro- 
bipheiiyl)(methyl)(ethyl)aininonmm] [tetrakis(perfluoromethylperfluoronaphthyl)alumiiiate]; 
[(2,4-difluorophenyl)(3-ethylheptyl)(propyl)phosphoniiim] 

[tetrakis(methyloctafluorbiphenyl)borate]; [(3-peifluoromethyl-trifluorophenyl)(2-methyl-5- 
propyl-heptyl)(hexafluorononyl)animonium] [tetraperfluorophenanthrylaluminate] ; [(1 -fluoro- 
phenyl)(fluoromethyl)(etliyl)phosphomum] [tetraperfluoroindenylborate]; [(2,3-difluorophenyl)(2- 
methylpentyl)(methyl)ammonium] [tetraoctylalummate] ; 

[(biphenyl)(hexyl)(me1iiyl)phosphomum] [tetrakis(perfltiorohexylperfluorophenyl)borate]; 
[(perfluoroplienyl)(ethyl)(methyl)ainmomum] [tetraperfluorofluorenylaluminate]; [(1-fluoro- 
biphenyl)(perfluoroe1hyl)(2-me11iylpentyl)ammonmm] [tetrabufylborate]; [(octafluorabiphenyl)(2- 
methyl-5-propyl-heptyl)(hexafliiorononyl)phosphomum] [tetrapentylborate] ; [(2,4-difluoro- 
phenyl)(dipropyl)phosphoiiium] [tetrapentylaluminate]; [(octafluoro- 

biphenyl)(propyl)(metliyl)aimnonium] [tetrakis(pentafluoronaphthyl)alttminate]; [{2-perfluoro- 
methyl-6-perfluoroe1hyl-perfluorobip]ienyl)(2-iriethyl-5-propyl-heptyl)(perfluoro- 
ethyl)ammonmm] [tetraperfluoroplienanthrylaluminatel; [(perfluorobiphenyl)(butyl)(2- 
methylpentyl)aimnoniiim] [tetrakis(octafluorobiplienyi)borate]; [(tetrafliiorophenyl)(etliyl)(fluoro- 
methyl)aramoniuin] [tetraoctylborate]: [N-{perfluoTophenyl)pyn-olium] [tetrakis(perfluoro- 
biphenyl)aluininate] ; [(2,4-difluorophenyl)(liexafluoroiionyl)(methyl)ammonium] [tetrakis(3 - 
etliylheptyl)aluminate] ; [N-(2-p erfluoroinethyl-6-p erfluoroethyl-perfluorobiphenyl)isoindoUmum] 
[tetrakis(2-methylpentyl)borate]; [(2,4-difliiorophenyl)(Tiexafliiorononyl)(hexyl)ainmonmm] 
[tetrakis(perfluoiDbiplienyl)aliunmate]: [(l-fliiorophenyl)(e1iiyl)(hexyl)phosphonium] 
[tetra]ds(methyloctaEliiorbiphenyl)aluminate] ; [N-(perfliiorophenyl)pyrroliimi] [tetranonylborate] ; 
[(l-fluorobiphenyl)(ethyI){2-methyl-5-propyl-lieptyl)ammonium] [tetraheptylborate]; 
[(phenyl)(dinonyl)aimnoniiim] [tetrakis(perfluoropyrenyl)aluminate] ; [(biplienyl)(2- 
methylpentyl)(propyl)phosphoniuin] [tetrakis(ethylhexafluoronaph1iiyl)aluininate] ; [(3 -perfluoro- 
etiiyl-trifluorophenyl)(ethyl)(propyl)aimnomum] [tetraperfluoroanthracenylaluminate]; [(2- 
perflixoromethyl-6-perfluoroethyl-perfluorobiphenyl)(3-ethymeptyl)(hexafluorononyl)ammo^^^ 
[tetraoctylborate]; [(3-perfluoroe1hyl-trifluoropheiiyl)(fluoroiiie1hyl)(h6xafluorononyl)aminoniiun] 
[tetrakis(ethylhexafluoronaphthyl)borate]; [(2,5-difluoroplienyl)(3-etliylheptyl)(2-methyl-5- 
propyl-heptyl)aimiionium] [tetraperfluorofluorenylb orate] ; [(3 -perfluoromethyl-trifluoro- 
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phenyl)(methyl)(3-ethylheptyl)ammonium] [tetrakis(perfluorohexylperfluorophenyl)aluminate]; 
[(bipheiiyl)(fliioromethyl)(propyl)phosphomum] [tetrakis(hexafluoromdenyl)borate] ; [(3 - 
perfl^uorome1hyl-trifluorophenyl)(ethyl)(metiiyl)ammomum] [tetrahextylborate]; [(perfluoro- 
pheii.yl)(2-methyl-5-propyl-heptyl)(butyl)phospliomiim] [tetrabutylalumiiiate]; 
[(pheiiyl)(perfluoroethyl)(nonyl)aiiraiommn] [tetrakis(hexafluoronaptiiyl)aluminate] ; [(3 - 
perfluoromethyl-1xffluorophenyl)(etiiyl)(2-methyl-5-propyl-heptyl)anmomum [tetrakis(perfluoro- 
naphthyl)borate]; [(2-methyl-6-perfluorometiiyl-periluorobiphenyl)(perfluoiDethyl)(3- 
e1iiylheptyl)ammomum] [te1rakis(perfluoronaphthyl)aluminate] ; [(hexafliiorobiphenyl)(perfluoro- 
ethyl)(hexafluorononyl)phosphonmm] [tetrakis(pentafluoronaphthyl)borate]; [(2,3-difluoro- 
phenyl)(propyl)(ethyl)pliosphoniiim] [tetraheptylahiminate]; [(3-perfluoroethyl-trifluoro- 
phenyl)(hexyl)(perfluoroethyl)ammonmm] [te1rakis(pentafluoronaph1hyl)borate]; [(biphenyl)(2- 
methylpentyl)(nonyl)phosphomiim] [te1rakis(perfluorohexylperfluorophenyl)borate] ; [(octafluoro- 
biphenyl)(fluoromethyl)(nonyl)ammonram] [tetrakis(methylperfluoronaphthyl)aluininate] ; [(3- 
perfluoroe1hyl-Mfluorophenyl)(perfluoroethyl)(2-methylpentyl)ainmonium] [tetrakis(perfluoro- 
biphenyl)borate]; [(2-metiiyl-6-perfluoromethyl-perfl.uorobiphenyl)(2-me1hyl-5-propyl- 
heplyl)(methyl)phosphonixim] [tetrakis(methyloctafluorbiphenyl)alummate]; [(2-methyl-6- 
perfluorome%i-perfluorobiphenyl)(ethyl)(2-me1hy]pentyl)phosphonium] 
[tetrakis(methylper£luoronaphthyl)aluminate]; [(3-perfluoromethyl-1rifluorophenyl)(hexafluoro- 
nonyl){me1hyl)phosphonium] [tetrahextylborate] ; [(biphenyl)(butyl)(fluoromethyl)anmionium] 
[tetrakis(perfluorop enty^5erfluorobiphenyl)aluminate] ; [(2,5-difluoro- 

phenyl)(propyl)(hexyl)ainmonium] [tetrakis(pentafluoroindenyl)borate] ; [(phenyl)(hexatluoro- 
nonyl)(propyl)aimnoniuin] [tetrapentylborate] ; [(hexafluorobiphenyl)(fluoro- 
methyl)(butyl)pliosphomTmi] [tetrakis(octa£luorobiphenyl)alirmiiiate]; [(1-fluoro- 
biphenyl)(methyl)(fluoromethyl)aimnomum] [tetra]ris(pentafluoronaphthyl)borate]; [(phenyl)(2- 
methyl-5-propyl-heptyl)(nonyl)phosphomum] [tetrakis(heptafluorofluorenyl)aluminate]; 
[(tetrafluorophenyl)(propyl)(ethyl)pliosphonium] [tetrapentylaltiminate]; [(2,5-difliiorophenyl)(3- 
e1hylheptyl){propyl)ammoniiiin] [tetrahextylaluminate] ; [{tetrafhiorophenyl)(ethyl)(perfltioro- 
ethyl)ammonium] [tetrakis(hexafluoronapthyl)borate] ; [(octafluorobiphenyl)(dibutyl)ammoniuin] 
[tetrakis(perfluoronaphthyl)aluiimiate]; [(2,4-difluorophenyl){nonyl)(methyl)aimnonium] 
[tetrakis(]iexafluoroiionyl)aluinmate]; [N-(3-perfluoromethyl-trifluoropheiiyl)piperidiiiimn] 
[tetrakis(m6lliyloctafltiorbiphenyl)alummate]; [(perfluorophenyl)(fluoromethyl)(perfluoro- 
ethyl)ammoiiium] [tetrakis(perfluoromethylperfluoronaph1hyl)borate] ; [(octafluoro- 
biphenyl)(hexyl)(perfluoroethyl)airanomum] [tetrakis(pentafluoronaphthyl)altiminate]; 
[(hexafluorobiphenyl)(dinonyl)ammonmm] [tetrabutjdborate] ; [(2,4-difluorophenyl)(2-metliyl-5- 
propyl-heptyl)(biityl)aimnonium] [tetrapentylborate]; [(perfluoroplienyl)(butyl)(hexafluoro- 
nonyI)aminonium] [tetrakis(heptafluorofluorenyl)borate]; [{octafluorobiphenyl)(2- 
methylpentyl)(fluoromethyl)aimnonium] [tetrakis(octafluorobiphenyl)borate]; [(hexafluoro- 
biphenyl)(propyl)(ethyI)ammonium] [tetrakis(3-etliy]heptyl)aluininate]; [N-(hexafluoro- 
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biphenyl)phosphindolinium] [tetrakis(2-methyl-5-propYl-heptyl)alTimmate]; [(tetrafluoro- 
phenyl)(dipropyl)phosphomum] [tetrakis(perfliioropentylperfluorobiphenyl)borate]; [(perfluoro- 
phenyl)(di2-methyl-5-propyl-lieptyl)ammomuin] [tetrakis(perfluorobipheiiyl)aluminate]; 
[(phenyl)(3-e1hylheplyl)(2-methylpentyl)ammonmm] [tetrakis(perfluorobiphenyl)aliiininate]; [N- 
(perfluorophenyl)phospMndolium] [tetraMs(pentafluoroindenyl)aluminate] ; [(3 -methyl-p erfluoro- 
phenyl)(2-me11iyl-5-propyl-heptyl)(fliiorome11iyl)ainmonium] [tetrakis(perfluoroethylperfluoro- 
biphenyl)borate]; [(l-fluorophenyl)(difluoromethyl)ainmonium] [tetrakis(perfluoro- 
pyrenyl)borate]; [(phenyl) (2-methyl-5-propyl-heptyl)(nonyl)ammonium] [tetraheptylborate]; [(3- 
perfluoroethyl-tiiflixorophenyl)(dimethyl)ammoiuiim] [tetrakis{per£luoromethylperfluoro- 
naphthyl)borate]; [(2,4-dffluoropheayl)(2-me1hyl-5-propyl-heptyl)(butyl)ammomum] [te1raMs(2- 
methyl-5 -propyl-heptyl)alummate] ; [(perfluorobiphenyl)(nonyl)(hexyl)ammomum] 
[tetraperfluorofluorenylalxiniinate]; [(biphenyl)(metiiyl)(hexafluorononyl)ammonium] 
[tetrakis(hexafluorononyl)aliiimnate] ; [(3 -methyl-perfluorophenyl)(dipropyl)animonium] 
[tetrakis(perfluorobiphenyl)borate]; [(l-fluorobiphenyl)(3-ethylheptyl)(nonyl)anmionmm] 
[tetrakis(perfluorometliylperfluoronaphth.yl)aluminate]: [(l-fluorobiphenyl)(3- 
ethylheptyl)(ethyl)ammonmm] [tetraperfluorofluorenylborate] ; [N-(2,5-difluoro- 
phenyl)pyrrDlonium] [tetrakis(perfluoropyrenyl)borate] ; [(perfluorophenyl)(perfluoro- 
ethyl)(hexafliiorononyl)phosphomum] [tetrakis(perfluoropyrenyl)aliiminate]; [(l-fluoro- 
biphenyl)(ethyl)(nonyl)phosphoniiim] [tetrakis(perfluoronaphthyl)borate]; [(3-perfluoroethyl- 
trifluorophenyl)(nonyl)(propyl)ammonium] [tetrapentylb orate]; [(3-perfluorometliyl-1rifluoro- 
phenyl)(2-metliylpentyl)(3 -ethylheptyl)ammomum] [tetrakis(3 -ethyUieptyl)aluminate] ; [(3- 
perfluoromethyl-trffluorophenyl)(2-methyl-5-propyl-heptyl){nonyl)phosphomum [tetraperfluoro- 
indenylaluminate]; [(biphenyl)(2-methyl-5-propyl-lieptyl)(propyl)phosphoniiim] 
[tetraoctylborate] ; [N-(2,4-difluorophenyl)phosphindolinium] [tetrakis(hexafluoro- 
indenyl)aluimnate]; [(2-perfluoromethyl-6-perfliioroethyl-perfluoro- 
biphenyl)(methyl)(butyl)ainmomum] [tetrakis(p erfluoropyrenyl)borate] ; [(3-perfluoroethyl- 
trifluorophenyl)(ethyl)(3-ethylheptyl)aimnonium] [tetrakis(3-ethylheptyl)borate]; [(1-fluoro- 
phenyl)(perfluoroe1hyl)(methyl)phosphoiiium] [tetranonylaluminate]; [(l-fluorophenyl)(fluoro- 
methyl)(p erfluoroethyl)phosphonium] [tetrakis(3 -etliy]hep1yl)aliiminate] ; [(perfluoro- 
pheiiyl)(nonyl)(2-me11iylpentyl)ainmomum] [tetrakis(perfluorome1hylperfluoronaphthyl)borate]; 
[(biphenyl)(propyl)(2-methyl-5-propyl-heptyl)phosplionram] [tetraheptylborate]; [N- 
(phenyl)phosphindolmm] [tetrakis(heptafluorofluorenyl)aluminat6] ; [(3 -perfluoromethyl-trifluoro- 
phenyl) (propyl) (hexafluorononyl)ammoniimi] [tetrakis(hexafluoromdenyl)aluminate]; 
[(tetrafliiorophenyI)(perfluoroethyl)(ethyl)ammoiiium] [tetrakis(perfluorobiphenyl)aluininate]; 
[(perfluorophenyl)(2-methylpentyl)(noiiyl)ammoiiium] [tetrakis(heptafluorofluorenyl)borate]; 
[(octafluorobiphenyl)(fluoromethyl)(propyl)aimnonium] [tetraperfluoroanthracenylborate]; 
[(octafluorobiphenyl)(2-me1hylpentyI)(propyl)phosphonium] [tetrakis(2-methylpeiityl)alummate]; 
[N-(2,3 -difluorophenyl)pyrro]ium] [tetraoctylaluminate] ; [(biphenyl)(ethyl)(nonyl)ammonmm] 
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[tetrakis(octafluorobiphenyl)boTate]; [(l-fluorobiphenyl)(2-methyl-5-propyl-hep1yl)(fluoro- 
methyl)phosphomum] [tetrap erfluoroindenylborate] ; [(3 -p erfluoromethyl-trifluoro- 
phenyl)(propyl)(3-ethy]heptyl)ammonram] [tetraoctylborate]; [(liexafliiorobiphenyl)(2-methyl-5- 
propyl-lieptyl)(3-ethy]hq)tyl)anmonium] [tetrakis(peiitafluoroiadenyl)borate]; [(2,3-difLuoro- 
pheiiyl)(hexafliiorononyl)(ethyl)ammoniuiii] [tetraperfluorophenantluylaluminate]; [(2,4-difluoro- 
phenyl)(3-ethyllieptyl)(butyl)phosphomum] [tetraperfluoroindenylborate]; [(phenyl)(2-methyl-5- 
propyl-heptyl)(hexyl)aminomiim] [tetrakis(hexafluorononyl)aluniinate] ; [(3 -perfluoroethyl- 
trifliiorophenyl)(hexafluorononyl)(propyl)anmionium] [tetrakis(ethylliexafluoronaphthyl)borate]; 
[(1 -fluorobiphenyl)(2-methyl-5-propyl-heptyl)(ethyl)ammonium] [tetrakis(2-methylpentyl)borate] ; 
[(perfliiorobiphenyl)(3-ethylheptyl)(propyl)aiiimonrani] [tetraperfluoroindenylborate]; [(perfluoro- 
plienyl)(propyl)(perfluoroethyl)ammonium] [tetrakis(3 -etliyllieptyl)aluniinate] ; [(2-methyl-6- 
perfluoromethyl-perfluorobiphenyl)(dipropyl)ammomum] [tetraheptylaluminate] ; [(2-perfluoro- 
methyl-6-perfluoroethyl-perfluorobiphenyl)(hexyl)(nonyl)ammonium] [tetrakis(2- 
methylpentyl)alummate]; [(l-fluorobiplienyl)(2-metliyl-5-propyl-heptyl)(ethyl)ammonium] 
[tetrakis(perfluoroliexylperfluoroplien3d)aluminate]; [(2,4-difluoro- 

phenyl)(e11iyl)(propyl)ammionium] [tetrakis(heptafluorofluorenyl)borate]; [(3-perfluoromethyl- 
trifluorophenyl)(nonyl)(e1hyl)ammonium] [tetrahextylborate] ; [( 1 -fluorobiphenyl)(perfluoro- 
ethyl)(liexafluorononyl)aminomum] [tetraoctylaluminate]; [(2,3-difluorophenyl)(bntyl)(fhioro- 
methyl)animonium] [tetrakis(2-methylpentyl)borate] ; [(2-perfluoromethyl-6-perfluoroetliyl- 
perfluorobiplienyl)(perfliioroetliyl)(hexyl)aninionnini] [tetrap erfluorophenylalumiaate]; [(2,3- 
difluorophenyl)(hexafluorononyl)(butyl)anmionriini] [tetrabutylborate] ; [(hexafluoro- 
biphenyl)(ethyl)(2-methyl-5-propyl-heptyl)ammonium] [tetrabutylaluminate]; [(2,3-difluoro- 
phenyl) (3 -ethylheptyl)(hexyl)phosphonium] [tetrakis(p erfluorop entylp erfluoro - 
biphenyl)alummate] ; [(3 -perfluoroethyl-trifliiorophenyl)(hexafluorononyl)(propyl)ammonium] 
[tetrakis(hexafluoronapthyl)borate]; [N-(perfluorophenyl)piperidinium] [tetraoctylborate]; 
[(perfluorophenyl)(2-methylpentyl)(ethyl)ainmonium] [tetrakis(octafluorobiphenyl)borate]; [(3- 
perfluoroethyl-trifluorophenyl)(butyl)(2-methylpentyl)pliosphonium] 
[tetrakis(meth.yloctafluorbiphenyl)alununate]; [(2,4-difluorophenyl)(2-metliyl-5-propyl- 
lieptyl)(propyl)ammomum] [tetrakis(p erfluoropyrenyl)aluminate] ; [(2,3 -difluorophenyl)(ethyl) (3 - 
etliylheptyl)ammonium] [tetrakis(hexafluoroindenyl)aliiminate] ; [(perfluorophenyl)(di2-methyl-5- 
propyl-heptyl)animonram] [tetrakis(hexafluoronapthyl)aluminate]; [(3 -methyl-p erfluoro - 
phenyl)(di3 -ethyllieptyl)ammonram] [tetrakis(hexafliiorononyl)aluminate] ; [N-(perfluoro- 
plienyl)mdolium] [tetrakis(hexafluorononyl)aluminate] ; [(octafluorobiplienyl)(hexafluorononyl)(3 - 
ethylheptyl)phospliomum] [tetrakis(3-ethylhep1yl)borate]; [(perfluoro- 
phenyl)(dietiiyl)phoq3honium] [tetranonylborate] ; [N-(l-fluorobiplienyl)pyiTolonium] 
[tetrakis(perfluoronaphthyl)borate]; [(2,4-difhiorophenyl)(3-ethylheptyl)(2-niethyl-5-propyl- 
heptyl)ammonmm] [tetrakis(perfluorohexylperfluorophenyl)borate]; [(hexafluoro- 
biphenyl)(methyI)(fluoromethyl)ananoniiim] [tetrakis(hexafluoroiiidenyl)alunmiate] ; [(2,5- 
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difluorophenyl){fluoromethyl)(2-me1hyl-5-propyl-heptyl)phosphonium] [tetranonylborate]; [(2- 
peifluoromethyl-6-peifLwoe1hyl-perfluoiDbiphenyl)(hexyl)(2-methylpen1yl)am 
[tetraoctylaluminate]; [(perfluorophenyl)(3-e11iylheptyl)(fluoromethiyl)phosphomum] 
[tetranonylborate] ; [(tetrafluorophenyl)(etliyl)(liexyl)anunonium] [tetraperfluorophenylborate] ; 
[(2,3-diflnorophenyl)(diflnorometliyl)amnioniuni] [tetrakis(pentafluoronaphthyl)borate]; [(1- 
fluoroplienyl)(propyl)(hexyl)anmionitini] [tetrakis(perfluoropeaitylperfluorobiphenyl)borate] ; [(3 - 
perfluoroethyl-trifluorophenyl)(2-methyl-5-propyl-heptyl)(]iexafluorononyl)phosphonium] 
[tetrakis(octafluorobiphenyl)aliraiinate]; [(2-perfluoromethyl-6-perfluoroethyl-perfluoro- 
biphenyl)(fluoromethyl)(perfluoroethyl)ammonram] [tetrakis(pentafLuoronaphthyl)alununate]; [(3- 
methyl-perfliiorophenyl)(hexafliiorononyl)(perfhxoroethyl)phosphoniuni] [tetraperflnoro- 
indenylalmninate] ; [(2,4-difluorophenyl)(propyl)(butyl)ammonium] [tetrakis(pentafluoro- 
mdenyl)aluminate]; [N-(3-perfluoroethyl-trifhiorophenyl)pyrrolidinium] [tetraoctylaluminate]; 
[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(dihexyl)pliosplionium] [tetrakis(perfluoro- 
methylperfluoronaphtliyl)borate] ; [(3 -perfluoromethyl-trifluorophenyl)(2-methyl-5-propyl- 
hept34)(butyl)phosplionium] [tetrakis(perfliioropentylperfluorobiphenyl)borate]: [(2-pernuoro- 
methyl-6-perfluoroethyl-perfluorobiphenyl)(ethyl)(hexafluorononyl)phosphonium] 
[tetr^erfluoroanthracenylaluminate] ; [(1 -fluorophenyl)(difluoromethyl)ammonium] 
[tetraperfluoroindenylaluminate]; [(biplienyi)(3-ethyllieptyl)(fluorometliyl)ammoniiim] 
[tetrakis(perfluoropentylperfluorobiphenyl)borate]; [(phenyl)(methyl)(perfluoroethyl)aimnomum] 
[tetraperfluorophenanthrylborate]; [(2,5-difluorophenyl)(liexyl)(nonyl)phosphonium] 
[tetrakis(me1hyIoctafluorbiphenyl)aluminate] : [N-( 1 -fluorobiphenyl)pyrrolium] [tetraoctylborate] ; 
[(perfluorophenyl)(hexyl)(propyl)ammomiim] [tetraheptylaluminate]; [(biphenyl)(hexyl)(2- 
methyl-5-propyl-heptyl)ainmomum] [tetraoclylaluminate]; [(2,5-difluorophenyl)(perfluoro- 
etihyl)(2-methylpentyl)phosphonmm] [tetraMs(2-methyl-5-propyl-heptyl)aluminate]; [(3-methyl- 
perfluorophenyl)(2-methylpentyl)(methyl)ammonium] [tetrakisCperfluoroethylperfluoro- 
biphenyl)aluminate] ; [(biphenyl)(methyl)(nonyl)ammonium] [tetrakis(perfluoro- 
naphthyl)aluimnate] ; [(octafluoroblphenyl)(methyl)(hexafluorononyl)ammomum] 
[tetraoctylaluminate] ; [(tetrafluorophenyl)(nonyl)(butyl)anunonimn] [tetrakis(methylperfluoro- 
naplitliyl)aluniinate]; [(perfluorophenyl)(hexyl){nonyl)ammonium] [tetraMs(2- 
methylpentyl)borate]; [(3-perfluoromethyl-trifluorophenyl)(2-methyl-5-propyl- 
hept>^l)(butyl)phosphonium] [tetraoctylborate]; [(2-methyl-6-perfluoromethyl-perfluoro- 
biplienyl)(2-methylpentyl)(propyl)phosphonium] [tetrakis(perfluorome1hylperfluoro- 
naphthyl)borate]; [(biphenyl)(2-methyl-5-propyl-heptyl)(2-methylpentyl)ammonium] 
[tetrakis(perfluoronaplitliyl)aluminate]; [(2,5-difluorophenyl)(dimethyl)ammonium] 
[tetrakis(perfluoropyrenyl)aluminate]; [(2-perfluoromethyl-6-perfluoToethiyl-perfluoro- 
biphenyl)(perfluoroethyl)(etliyl)phosplionium] [tetrakis(2-methyl-5-propyl-lieptyl)alimiinate]; [(2- 
perfluoromethyl-6-perfluoroe1iiyl-perfluorobiphen5'l)(methyl)(2-methyl-5-propyl- 
heptyl)ammonium] [tetrakis(hexafluorononyl)borate] ; [N-(octafluorobiphenyI)pyrrolonium] 
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[tetrahextylaluminate]; [N-(biplieiiyl)pyrrolidmium] [tetrakis(perfluoroe11iylperfluoro- 
biphenyl)alumiiiate]; [(l-fluorophenyl)(metiiyl)(ethyl)phosphonitim] [tetraoctylaluminate]; [(2,3- 
difluorophenyl)(propyl)(hexyl)phosphonium] [tetrakis(pentafluoroindenyl)aluminate]; [N-(l- 
fliiorobiphenyl)isoindolinium] [tetrakis(perfluoromethylperflTioronaphthyl)borate] ; [(perfluoro- 
biphenyl)(ethyl)(biityl)aimnonium] [tetrabutylborate] ; [(perfluorobip]ienyl)(2- 
methylpenlyl)(nonyl)phosphonmm] [te1rakis(methyloctafluorbiplienyl)aluniinate]; [(3-methyl- 
perfluorophenyl)(dmonyl)aimnomiun] [tetrakis(methylperfluoronaphthyl)aluminate]; [(1-fluoro- 
biphenyl)(hexafluorononyl)(perfluoroethyl)aiimionium] [tetraoctylaluminate]; [(hexafluoro- 
biphenyl)(ethyl)(2-methyl-5-propyl-hLeptyl)aimnonmm] [tetraperfluorophenanthrylborate]; 
[(perfluoTophenyl)(3-elhylhep1yl)(nonyl)ainmonium] [tetraperfluoroanthracenylaluminate] ; [N- 
(2,5-difliiorophenyl)mdolinitiiii] [tetrakis(methy]p erfluoronaphtiiyl)aluimnate] ; [(hexafluoro- 
biphenyl)(3-ethylheptyl)(hexyl)phosphomum] [tetrapentylaluminate]; [(3-perfluoroethyl-1rifluoro- 
plienyl)(2-methyl-5-propyl-heptyl)(methyl)phosphonium] [tetrakis(pentafluoroiiidenyl)borate]; 
[(phenyl)(ethyl)(2-methyl-5-propyl-heptyl)phosphoiiium] [tetrakis(2-methyl-5-propyl- 
heptyl)borate]; [(perfluorophenyl)(perfluoroethyl)(fluoromethyl)aimnonium] [tetrakis(pentafluoro- 
mdenyl)aluiiiinate]; [(2-methyl-6-perfltioromethyl-perfluorobiphenyl)(fliiorometliyl)(2- 
methyIpentyl)ammonram] [tetraperfluorophenanthrylborate] ; [(hexafluorobiphenyl)(dihexafluoro- 
nonyl)ammonixim] [tetraMs(perfluoromethylperfluoronaphthyl)aluininate] ; [N-(2-perfluorometh34- 
6-perfluoroethyl-perfluorobiplienyI)pyrrolium] [tetraperfluorophenanthrylaluminate]; [(2,5- 
difluorophenyl)(p erfluoro ethyl)(fluorometliyl)ainmonium] 
[tetrakis(methyIoctafluorbiphenyl)borate]; [(2,4-difluorophenyi)(perfliioro- 
ethyI)(etliyl)phosphomuin] [tetraperfluorofluorenylborate]; [(tetrafluoroplienyl)(hexafluoro- 
nonyl)(biityl)phosphonium] [tetrap erfliiorophenanthiylaluininate] ; [(tetrafluorophenyl)(2- 
methylpen1yl)(hexyl)aninionium] [tetrakis(3-ethylheptyl)borate]; 

[(biplienyl)(nonyl)(propyl)ammonium] [tetrakis(peiitafluoronaphthyl)borate] ; [(B-perfluorometliyl- 
trifluorophenyl)(3-ethy]heptyl)(2-methylpentyI)airimonium] [tetrapentylborate]; [(tetrafluoro- 
pheiiyl)(3-ethylheptyl)(2-methyl-5-propyl-heptyl)aimnoniuin] [tetrakis(perfluoromethylperfluoro- 
naph11iyl)borate]; [(2-methyl-6-perfluoromethyl-peifluorobiphenyl)(me1hyl)(hexyl)ammonium] 
[tetrakis(perfliiorobiphenyl)borate]; [(tetrafluorophenyl)(hexyl)(fluorometliyl)phosphonmm] 
[tetrap erfluoroindenylborate]; [N-(2-perfluoromethyl-6-perfluoroethyl-perfluoro- 
biphenyl)phosphapyrrolidinium] [tetrakis(3-ethy]hep1yl)borate]; [(phenyl)(ethyl)(2- 
inetliylpentyl)phosphomuin] [tetrap erfluorofluorenylaliiminate]; [(phenyl)(perfluoro- 
ethyl)(methyl)ammoiiium] [tetrakis(2-methyl-5 -propyl-lieptyl)borate] ; [N-(3 -perfluoromethyl- 
trifliiorophenyl)phosphmdolinium] [tetrakis(2-methyl-5-propyl-lieptyl)borate]; [(2,3-difluoro- 
phenyl)(di2-me1iiylpentyl)anraioiiium] [tetrakis(ethylhexafluoronaphthyl)borate]; [(2,3-difluoro- 
phenyl)(fluoromethyl)(bu1yl)ammoniiim] [tetrakis(perfluorobiphenyl)aluminate] ; [(2,5-difluoro- 
phenyl)(3-ethylheptyl)(hexyl)ainmonium] [tetrakis(perfliiorobiphenyl)aluminate] ; [(hexafluoro- 
biphenyl)(hexyl)(nonyl)phosphomum] [tetrap erflixoroanthracenylaluminate] ; [(2-perfluoromethyl- 
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6-perfluoroethyl-perfluorobiphenyl)(perfluoroe1hyl)(propyl)aimnonium] [tetrakis(ethylhexafliioro- 
napMiyl)borate] ; [(3 -methyl-p erfluorophenyl)(propyl)(fliioromethyl)ammonium] 
[tetrakis(me1]iyloctafluorbiphenyl)borate]; [(2-methyl-6-perfluorome1iiyl-perfluoro- 
biphenyl)(hexafluoronon3'l) (3 -ethy]heptyl)ammonium] [tetrabutylalumiiiate] ; [( 1 -fluoro - 
biphenyl)(3-ethylheptyl)(hexafluorononyl)phosplionium] [tetrabutylborate]; [(2,4-difluoro- 
phenyl)(butyl)(3-e1iiylheptyl)phosphonium] [tetranonylborate]; [(2,4-difluorophenyl)(diperfluoro- 
ethyl)phosphonium] [tetrakis(pentafluoroindenyl)borate]; [(l-fluorobiphenyl)(nonyl)(2- 
metliylpentyl)ammoiiium] [tetrakis(pentafliioronaphthyl)aluniinate] ; [(perfluorophenyl)(fluoro- 
inethyl)(perfluoroe1hyl)ammoniiim] [te1rakis(ethylhexafluoronaphthyl)borate] ; [( 1 -fluoro- 
biphmyl)(fluoromethyl)(2-methylpentyl)phosphonium] [tetrakis(pentafliioroindenyl)aluminate]; 
[(perfluorophenyl)(propyl)(2-me1byl-5-propyl-heptyl)ainmonram] [tetrakis(pentafluoro- 
indenyl)aliiminate]; [(2,3-difluorophenyl)(2-me1hyl-5-propyl-heptyl)(etiiyl)aimnonium] 
[tetraperfhiorophenylalumiiiate]; [(2,5-difluorophenyl)(fluoromethyl)(ethyl)aimnomiim] 
[tetrakisCperfluoro ethylperfluorobiphenyl)borate] ; [(3 -perfliioroethyl-1rifliiorophenyl)(nonyl)(2- 
methylp entyl)phosphomum] [tetrakis(hexafIuoromdenyl)borate] : [N-( 1 -fluorophenyl)p5Trolonium] 
[tetraoctylaluminate]; [(l-fluorophenyl)(nonyl)(perfluoroe1iiyl)phosphomum] [tetrakis(perfliioro- 
methylperfluoronaphthyl)aluiiiinate]; [(3-perfluoroethyl-trifluorophenyl)(fluoro- 
methyl)(e1iiyl)ammonmm] [te1rakis^erfluoropentylperfluorobiphenyl)aluminate]; [(perfluoro- 
biphenyl)(hexafluorononyl)(perfluoroethyl)ammomum] [tetraperfluoroaiilhracenylborate]; 
[(hexafluorobiphenyl)(propyl)(flTioromethyl)aiimionium] [tetrakis(pentafluoroindenyl)aluminate]; 
[( 1 -fluorophenyl)(dihexafluorononyl)aiimiomum] [tetrakis(p entafluoronaphthyl)alumiiiate] ; [(3 - 
perfluoromethyl4rffluorophenyl)(3-e11iylheptyl)(2-methylpentyl)aiiunoniuni] [tetrakis(perfluoro- 
biphenyl)alTiminate] ; [(2,3 -difluorophenyl)(fluoroniethyl)(2-mefliyl-5-propyl-heptyl)animonium] 
[tetrakis(perfluoronaphthyl)borate]; [(l-fluorophenyl)(2-methylpeiityl)(propyl)phosphonium] 
[tetraperfluorofluorenylborate] ; [(1 -fluorobiphenyl)(2-methyl-5-prop34-heptyl)(e1h.yl)aininonmm] 
[tetraperfluorofluorenylborate]; [(l-fluorobiphenyl)(hexyl){e1iiyl)phosphoidum] [tetraperfluoro- 
fluorenylborate]; [(perfluorophenyl)(propyl)(nonyl)ammonium] [tetrakis(perfluoro- 
biphenyl)aluminate] ; [( 1 -fluorophenyl)(nonyl)(liexafluorononyl)phosphoiiium] [telrap erfluoro- 
fluorenylaluminate]; [(1 -fluorophenyl)(hexyl)(fluoromethyl)anunonium] [tetrakis(heptafluoro- 
fluorenyl)aluTmnate]; [(perfluorobiplienyl)(butyl)(perfliioroethyl)aimnonium] 
[tetrakis(pentafluoronaphthyl)borate]; [(2,5-difluorophenyl)(2-methyl-5-propyl-heptyl)(2- 
methylpentyI)phosphomum] [tetraperfluoroatithracenylaluminate] : [(2-methyl-6-perfluoromethyl- 
perfluorobiphenyl)(hexafIuorononyl)(butyl)ammoniiim] [tetraoctylaluminate] ; [(3-perfluoroethyl- 
trifluoropheiiyl)(etliyl)(hexafluorononyl)anmionium] [tetrakis(pentafluoronaphthyl)aluminate]; 
[(l-fluoroplienyl)(irLethyl)(hexyl)pliosphoniuin] [tetraperfluoroindenylaluminate]; [(1-fluoro- 
biphenyl)(nonyl)(2-methyl-5-propyl-heptyl)phosphomum] [tetra]4is(heptafluorofluorenyl)borate]; 
[(3-perfluoromethyl-trifluorophenyl)(ethyl)(3-e1hyllieptyl)ammonium] [tetraheptylborate]; 
[(perfluoroplienyl)(propyl)(hexyl)phosphomum.] [tetrakis(p entafluoronaphthyl)borate] ; [(3-methyl- 
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perfLuorophenyl)(2-methylpentyl)(fluoromethyl)aininonium] [tetrakis(perfluoroethy^eriluoro- 
biphenyl)aluminate]; [(octafluorobiphenyl)(3-ethymeptyl)(perfluoroetliyl)phosphonium] 
[tetrakis(perfluoroethylperflixorobiphenyl)borate]; [(2-perfluoromethyl-6-perfliioroethyl-perfluoro- 
biphenyl)(nonyl)(propyl)pliosphomiim] [tetrakis(perfluoroethy]perfluorobiphenyl)borate]; [N-(l- 
5 fliiorobiphenyl)pyrrolium] [tetranonylborate]; [(hexafluorobiph6nyl)(hexafluoro- 

nonyl)(nonyl)phosphomiim] [tetraheptylborate]; [(hexafluorobiphenyl)(di2- 
methylpentyl)phosphomum] [tetraperfluorophenylaluminate]; [(phenyl)(difluoro- 
methyl)phosphomum] [tetrakis(perfluoromethylperfluoronaphthyl)borate]; [(3-methyl-perfhioro- 
phenyl)(3-el3iylheptyl)(niethyl)ammonivim] [tetraheptylborate]; [(perfluorobiphenyl)(fluoro- 
10 methyl)(hexafluorononyl)ammoniTim] [tetrapentylborate]; [(3-perfluoroethyl-trifluorophenyl)(3- 

ethyllieptyl)(niethyl)anmioniiim] [tetrakis(perfliioronaphtliyl)borate]; [N-(perfluoro- 
biplienyl)pyrrolidinium] [tetraperfluorofluorenylb orate]; [(octafluoro- 
biphenyl)(butyl)(ethyl)anmionium] [tetrabutylborate] ; [(3-methyl-perfluoro- 
plienyl)(butyl)(methyl)anraionmm] [tetrapentylborate]; [(3-perfluoromethyl-trtfluoro- 
15 phenyl)(ethyl)(metliyl)ammonmm] [tetraMs(2-methyl-5-propyl-heptyl)borate]; [(2,5-difluoro- 

phenyl)(nonyI)(ethyl)aimnoimim] [tetrakis(methyloctafluorbiphenyl)aLuinmate]; [(2-methyI-6- 
perfluoromethyl-perfluorobiphenyl)(hexafluorononyl)(fluoromethyl)ammonium] [tetraperfluoro- 
phenylaluminate]; [(2-methyl-6-perfluoromethyl-perfluorobip]ienyl)(dibutyl)ammonium] 
[tetrakis{perfluoroethylperfluorobiphenyl)borate]; [(3-perfluoromethyl-trifluoro- 
20 phenyi)(dihexyl)ammoiiium] [tetrapentylaluminate] ; [N-(2,3-difluorophenyl)phosphindolium] 

[tetraWs(hexafluoroindenyl)aluminate]; [(phenyl)(3-ethyIlieptyl)(nonyl)phosphonium] 
[tetraperfluorofluorenylborate] ; [( 1 -fluorophenyl)(fluoromethyl)(hexafluorononyl)aiimionium] 
[tetrabutylaluminate]; [(3-perfluoroethyl-trifltioroplienyl)(fluoromethyl)(nonyl)aminonium] 
[tetra]ds(perfluoron:q)hthyl)borate]; [(3-perfluoromethyl-trifluorophenyl)(fluoro- 
25 methyl)(methyl)phosphoimim] [telraheptylaluminate]; [(3-perfluoromethyl-trifluoro- 

phenyl)(e1hyl)(3-ethy]heptyl)phosphonium] [tetrakis(2-niethyl-5-propyl-hept5^1)borate]; [(2,3- 
difluorophenyl)(ethyl)(2-methylpentyl)ammonium] [tetrakis(2-methyl-5-propyl-heptyl)aluminate]; 
[(2,4-difluorophenyl)(2-methyl-5-propyl-heptyl){propyl)airanonium] 
[tetrakis(methyloctafluorbiphenyl)borate] ; [(1 -fluorobiphenyl)(methyl)(butyl)ammomum] 
30 [tetrakis(perfluorobiphenyl)aluminate] ; [(biphenyl)(3 -etliylhq)tyl)(hexyl) ammonium] 

[tetraperfluorofluorenylaluminate]; [(l-fluorophenyl)(etbyl)(propyl)phosphomum] 
[tetraoctylaluminate]; [(phenyl)(dinonyl)aimiionium] [tetrakis(3-ethylheptyl)borate]; [(perfluoro- 
biphenyl)(ethyl)(2-methyl-5-propyl-heptyl)phosphomum] [tetrakis(perfluoropentylperfluoro- 
biphenyl)borate] ; [(biphenyl)(methyl)(hexafluorononyl)ammonium] [tetrakis(2-methyl-5-propyl- 
35 heptyl)aluminate]; [(phenyl)(butyl)(2-methyl-5-propyl-heptyl)ammonium] [tetrakis(perfluoro- 

hexylperfluorophenyl)borate]; [(biphenyl)(hexaEluorononyl)(hexyl)phosphomum] [tetraperfluoro- 
indenylborate]; [(tetrafluorophenyl)(2-methyl-5-propyl-heptyl)(nonyl)phosphoraum] 
[tetraperfluoroindetiylaluminate]; [(hexafluorobiphenyl)(perfluoroethyl)(nonyl)phosphomum] 
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[tetrakis(perfliioroethylperfluorobiphenyl)aluimnate]; [(2,3-difluorophenyl)(dibutyl)ammonium] 
[tetrakis(perfliioropyrenyl)borate] ; [N-(l -fluorophenyl)pyrrolonmm] [tetralds(perfluoro- 
biplienyl)borate]; [(bipheiiyl)(hexafliiorononyl)(hexyl)phosphonium] 

[tetrakis(me11iyloctafluorbiphenyl)aluminate]; [N-(tetrafluorophenyl)pyrrolium] [tetraperfluoro- 
anthracenylborate]; [(2,3-difluorophenyl)(propyl)(hexyl)ammoniiuii] [tetrakis(pentafluoro- 
iiidenyl)aluminate]; [N-(2-perfluoroniethyl-6-perfluoroethyl-perfluorobiphenyl)pyrroloiiium] 
[tetranonylborate] ; [(2,4-difluorophenyl)(butyl)(nonyl)phosphonmm] [telraperfliioro- 
anlhracenylborate] ; [(perfluorobiphenyl) (butyl)(methyl)ammonram] [tetranonylborate] ; 
[(tetrafluorophenyl)(hexyl)(methyl)animonium] [tetraoctylborate]; [(l-fluorophenyl)(2- 
methylpen1yl)(perfluoroetiiyl)aminonium] [tetraoctylaluminate]; [(l-fliiorobiphenyl)(2-methyl-5- 
propyl-heptyl)(e1hyl)animomum] [tetraheptylborate] ; [(2-perfluoromethyl-6-perfluoro ethyl- 
perfluorobiphenyl)(di3-ethylheptyl)ammonium] [tetrakis(perfluorobiphenyl)alummate]; [(2,5- 
difluorophenyl)(3-eth.ylheptyl)(hexyl)ammonmm] [tetrakis(hexafluorononyl)aluniinate]; [(1- 
fliiorobiphenyl)(butyl)(methyl)phcsphonium] [tetrakis(perfluoroethylperfluorobiphenyl)borate]; 
[(biphenyl)(hexafliioroiionyl)(butyl)ammonium] [tetrakis(heptafluorofluorenyl)borate]; 
[(perfliiorophenyl)(2-methyl-5-propyl-heptyl)(ettiyl)ammonium] [tetraheptylaluminate] ; [(2,5- 
difluorophenyl)(fluoromethyl)(hexafluoronon54)ammonium] [tetrakis(methylperfluoro- 
naphtiiyl)alununate]; [(octafluorobiphenyl)(butyl)(2-methylpentyl)anmionium] [tetrakis(3- 
ethylheptyl)borate]; [(2-perfluoromethyl-6-perfluoroetliyl-perfluorobiphenyl)(butyl)(fhioro- 
methyl)phosphoniiim] [tetrakis(perfliiorobiphenyl)borate] ; [(3 -perfluoroethyl-trifliiorophenyl)(2- 
methyl-5-propyl-lieptyl)(hexyl)phosphonmm] [tetrakis(2-methyl-5-propyl-heptyl)borate]; [(2,5- 
difluorophenyl)(hexafluorononyl)(hexyl)ammonmm] [tetrakis(pentafluoronaplithyl)borate]; 
[(octafIuorobiphenyl)(dibutyl)anunonium] [tetrakis(perfluorohexylperfluorophenyl)borate]; 
[(hexafluorobiphenyl)(hexyl)(nonyl)phosphoniiim] [tetrakis(2-me1hylpentyl)borate]; [(1-fluoro- 
phenyl)(methyl)(hexafliiorononyl)phosphonium] [tetrakis(p erfluoropyrenyl)aluminate] . 

The following examples illustrate the foregoing discussion. All 
parts, proportions and percentages are by weight unless otherwise indicated. All 
examples were carried out in dry, oxygen-free environments and solvents. 
Although the examples cover certain embodiments of the present invention, they 
do not limit the invention in any specific respect. 
Examples 

All molecular weights are weight average molecular weight unless 
otherwise noted. Weight average molecular weight (Mw) and number average 
molecular weight (Mn) were measured by Gel Permeation Chromatography, 
unless otherwise noted, using a Waters 150 Gel Permeation Chromatograph 
equipped with differential refractive index (DRI) and low angle light scattering 
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(LS) detectors and calibrated using polystyrene standards. Samples were run in 
1,2,4-trichlorobenzene (135°C) using three Polymer Laboratories, PC Gel, mixed 
B columns in series. This general technique is discussed in "Liquid 
Chromatography of Polymers and Related Materials III'" J. Cazes current regime 
Ed., Marcel Decker, 1981, page 207, which is incorporated by reference for 
purposes of U.S. patent practice . No corrections for column spreading were 
employed; however, data on generally accepted standards, e.g. National Bureau of 
Standards Polyethylene 1475, demonstrated a precision with 0.2 units for Mw/Mn 
that was calculated from elution times. 

EXAMPLE 1 

Synthesis of C6F5-N(CH2CH2)2: To a solution of 
hexafluorobenzene (30 g) in 100 ml dimethylsulfoxide was added pyrrolidine 
(10.9 g). The reaction was heated and stirred for 1 h. After quenching the 
reaction by pouring it into an aqueous solution of sodium bicarbonate, the product 
was extracted with chloroform (100 ml). The organic layer was separated and 
dried over magnesium sulfate. The magnesium sulfate was removed by filtration 
and the solvent was removed under reduced pressure. This left an orange oil. The 
clear, colorless liquid product was obtained by distillation (55-60 °C) at 10-^ torr: 
yield = 19.19 g, 53 %. NMR (DMSO-de, 25° C): 5 3.44 (m, 4H), 1.85 (m, 
4H). ''F NMR (CDCI3, 25° C): 5 -155.4 (m, 2F), -165.5 (t, IF), -172.1 (m, 2F). 
EXAMPLE 2 

Synthesis of C6F5-N(CH2CH2)2HC1: To a pentane (100 ml) 
solution of C6F5-N(CH2CH2)2 (1.55 g) was added anhydrous HCl. The HCl was 
prepared in situ by adding concentrated sulfuric acid to sodium chloride and 
transferring the gas via cannula. The product precipitated immediately upon 
addition of the HCl. Once the addition of the HCl was completed, the suspension 
was placed back into the glovebox to collect the product by filtration. The 
product was dried under reduced pressure: yield = 1 .48 g, 82%. ^H NMR (CDCI3, 
25° C): 5 12.9 (s, IH), 3.71 (m, 4H), 2.17 (m, 4H). 
EXAMPLES 

Synthesis of [C6F5-N(CH2CH2)2(H) ][(C6F5)4B]; A methylene 
chloride (100 ml) solution of [Li(diethyl ether)2][(C6F5)4B] (1.52 g) was treated 
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with a methylene chloride solution of C6F5-N(CH2CH2)2"HC1 (0.5 g). A white 
precipitate formed immediately upon adding the ammonium salt. After the 
reactions were stirred for 1 h, the LiCl byproduct was removed by filtration. The 
filtrate volume was reduced by approximately 80%. Approximately 10 ml of 
pentane was added to the filtrate, and the mixture chilled for 15 h. The product 
was collected by filtration and washed with pentane. This left a white crystalline 
product: yield = 1.480 g. NMR (CD2CI2, 25° C); 5 7.95 (bs, IH), 4.32 (bt, 2HX 
3.94 (bt, 2H), 2.68 (bt, 2H), 2.43 (bt, 2H). ^^F NMR (CD2CI2, 25° C): 6 -133.8 (m, 
8F), -145.2 (m, IF), -145.5 (m, 2F), -155.3 (m, 2F), -163.9 (t, 4F), -168.0 (m, 8F). 

BATCH Polymerization Reactions 

Propylene polymerization reactions were carried out in a well- 
stirred 0.5 L batch reactor equipped to perform coordination polymerization in the 
presence of an inert hydrocarbon solvent (hexanes) at pressures up to 500 psig and 
temperatures up to 150°C. In the vapor-liquid polymerization system, 
polymerization occurred in the liquid phase where propylene was fed into the 
reactor prior to the addition of the catalyst solutions, hi all experiments, the 
reactor temperature was fixed at 60° C by electronically controlling the amount of 
steam added to the reactor jacket, hi a typical experiment, hexanes (125 ml) were 
fed into the dry reactor. A toluene solution (20 mL, 25 % wt) of TIBAL was 
added to the reactor. Propylene (125 ml) was added to the reactor. The reactor 
was sealed and heated to 60°C. The catalyst solution (catalyst and activator 
dissolved in 40 mL toluene) was added to the reactor via a catalyst feed pump. 
Polymerization began immediately upon catalyst addition, and was allowed to 
continue under controlled temperature for the indicated time. After the indicated 
time, the reactor was allowed to reach room temperature and vented. The 
polymerization solution was poured into methanol to induce precipitation. The 
polymer was collected and dried under ambient condition for 16 h. The polymer 
was further dried under vacuum at 60° C. 

Table 2 below illustrates comparative activities and polymer 
molecular weight characteristics for isotactic polypropylene products prepared 
with a chiral biscyclopentadienyl hafnocene activated with a prior art activator 
(A) and those prepared with the invention activator (B). 
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Table 2. Results of polymerization reactions 1 with propylene 



Act'' 


Yield (g) 


time (min) 


Activity 
(g/mmol*min) 


Mw 


Mn 


Mw/Mn 


A(Comp) 


16.63 


15 


1288 


191,751 


112,002 


1.77 


A(Comp) 


11.56 


15 


896 


324,379 


182802 


1.77 


average 






1092 








B 


24.58 


10 


2583 


252,314 


223,296 


1.77 


B 


27.86 


10 


2940 


223,296 


123,895 


1.80 


average 






2762 









^Catalyst: dimethylsilyl(bis-indenyl)liafnium dimethyl 
^ Activator: (A) N,N' -dimethylanilinium 

tetrakis(pentafluorophenyl) borate 
(B) N-pentafluorophenyl pyrrolidinium 
tetrakis(pentafluoro-phenyl) borate 



